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POWER TOOLS 


help you breeze through the toughest jobs 


Building a bookcase . . . refinishing a table 
adding a room . . . whatever the job or material, 
it goes faster, easier and ends up neater when 
the right Ram Power Tool is nearby and ready 
to help. 


Ram Tools are built to keep up with the heavy 
demands of the professional. And, the home 
handyman finds them as easy to use as they are 
to own. (So does the guy who doesn't think he 
can do a job till he sees the estimate 


Now's a good time to buy your first Ram Tool 
—or pick out your second. You'll be surprised 
what you can do with it 


SABRE SAW Does 8 different jobs y 
é” DRILL Most popular power tool 

36” DRILL A real workhorse 

4” DRILL For those BIG drilling jobs 

7” POWER SAW Handles the toughest jobs 

POLISHER Sends, bufls and polishes 7 
HEDGE TRIMMER Lightweight, perfect balance 
SANDER 2-way; straight or orbital 

BENCH GRINDER Powerful, dependable, safe 


¥ 
. LOOK FOR RAM wherever power tools -: a 
duauity » are sold. Or write for catalog and , 
| ps dealer's name. BA site 
y =) A \\/ motor) out, Ram. 
Wi makes every part for 
Ss TOOL CORP. every tok, Ful von 
PERFORMANCE Bath Gutiocb manne factory guarantee 
( Chicago 12, Mlinois 
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"Yeu outwears. ..Yes, any other! 


Super Hi-Miler keeps rolling, when other truck tires are pushing up daisies! 
‘The new Super Hi-Miler by Goodyear outwears any other 


all-wheel, any-po: 
And here's why: 


Best of all, the Super Hi-Miler is built with TUFs 
toughest, longest-wearing rubber in our history! 
But let this revolutionary tire prove itself to you. See 


ion, standard-level truck tire made, 


Its extra-broad tread reduces rate-of-wear by spread- 
ing out the wear. There are no small segments to squirm 
and scuff away mileage. And, it's “dual-compounded”—an 
outer tread for maximum wear, a resilient inner tread to 
reduce heat buildup! 


GOODFYEAR 


your Goodyear Dealer or Goodyear Service Store; spec 
ify the Super Hi-Miler on your next equipment order. 
Goodyear, Akron 16, Ohio. 
Another reason why: more t 
truck tires than on any other ki 


are hauled on Goodyear 


Next Month in Popular Science 


@ Vacationing on Wheels. Big special section tells you how to beat the prob- 
lems of camping with a car, gives details on camping rigs you can buy, build, 
or rent. 


@ Testing the Hot Compacts. PS turns its auto experts loose on the hottest 
compacts to see how they compare. 


@ Inventing Is Easier Than Ever. How new materials and devices can help 
you turn ideas into money. 


@ Jim Roe Tests the Lone Star Cruise Liner II. PS’s fast-traveling boating 
editor tries out a new outboard on Mobile Bay. 
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GM CARS 
ANI) GISNUINE 
GM PARTI 
ARK MADE 
FOR BACH 
OTHER! 


This all-welded GM muffler contains specially engineered, separately tuned resonance chambers 
to suppress vibrations, minimize back pressure, give your car maximum engine efficiency. See 
your GM dealer for genuine GM parts—built and installed to save you money. 


see vour GM auany\ G 
DEALER FOR THE BEST UARDIAN 
xno or seavice# WI AINTENANCE 
CHEVROLET + PONTIAC + OLDOSMOBILE + BUICK + CADILLAC +» GMC TRUCK 
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How to CRACK the education barrier 


Ts there an “education barrier” between you and promotior 
Are young college graduates being brought in to fill positions 
above yo 

You can break down that bar gain real security, 
responsibility, prestige . . . surprise fellow employees and win 
their respect. You can match yourself against the smartest of 
the college boys and come out a WINNER. Here’s how! 


AN HOUR A DAY THE I.C.S. WAY! 


If you can spare an hour a day, if can understand simple language 
you have the determination tomake and illustrated training_manuals, 


good, if you're willing to invest you need have no doubts. The LLCS. 
pennies now for dollars later on— —_hour-a-day plan is success-rroven. 
then [.C.S. can help you. You can You learn while you earn —any- 
he a man or woman, young or old, where, any time, 
skilled or unskilled. So long as you 


Free catalog plus free booklets! 


When you mail the coupon below, you get a complete 
booklet on subject you check with in fon about 
employn ts, ete, 
And you get “How to of valuable 
tips on winning recognition, pay raises, success. Also, & 
free sample Jesson in basic mathematics, 


Just pick the subject you want! 
Only 1.C.8. offers you such a wide range of 
subjects to choose from. Drattin : 
Ing. Television, Aeronautles. 
School. 249 courses In all. 3 
oldent, largest home-stndly. school. 
the beat known in business and industry. 
Accredited Member 


Clip coupon here—and take your first big step to real success! 1.C.S, Scranton 15, Penna. ational Home Study Council 


INTERNATIONAL CORRESPONDENCE SCHOOLS IGS S&S 


x F27S1D, Scranton 15, Penn: 8. Canadian, Lit, Montreal.) 
Without cost oF obligation, rush me FREE Success Kit, with 3 valuable booklets: (1) How to Succeed; (2) opportunity booklet 
bout the field I've checked below; (3) Sample 1.C.S. Lesson, 
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* wait! 


now the 1963 Tempest 
has Wide-Track!! 


(when you're through cheering, go see your dealer) 


What calms jumpy roads like Wide-Track? What makes for stability like 
Wide-Track? Nothing. That's why we widened Tempest’s track this year, to go 
along with its front engine-rear transmission setup. That gives us a car with 
road-soothing balance all ‘round. The dealer to see is your Pontiac dealer. 


Feel free to finish cheering, if you can wait. Wide-Track Tempest 
Pontiac Motor Division + General Mators Corporation 


HOME IMPROVEMENT: SPECIAL SECTION 
Instant Paving: Lay It and Use It + 165 
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PS readers 
talk back 


He's Way Out There—in Space 
Congratulations on Dr. Wernher von Braun’s 
column. I bought the January issue on the 
strength of the cover announcement and found 
his article extremely interesting and most lucid, 
I look forward to more. 
James Manuin, Nashville, Tenn, 


Of Spies and Saviors 


1 thought “Should You Tell on the Other 
Driver?” (Jan.] was excellent. About a year 
ago while driving over a toll bridge, the car 
head of us started weaving. The car hit the 
right side of the bridge so hard that sparks 
came from the hubcaps, Ours was the only 
other car on the bridge. When we arrived at 
the toll station we were quite shaken, and I 
told the guard on duty, The driver of the weav- 
ing car pulled up only two lanes away, but the 
guard insisted that unless I made charges he 
could not or would not stop him. Nor did he 
contact a State Police car to be on the alert, 

With four small children in our car, we felt 
we could not risk being detained. But I have 
since decided that it is better to stop and press 
charges against a driver obviously unfit to 
drive, Who knows whose life will be saved? 

Mrs, F. Meyen, Southington, Conn, 


« . - L was surprised to find PS promoting a 
police state in this country, Are we not har- 


assed enough by highway stormtroopers at ev- 
ery turn of the wheel? Let's not turn our citi- 
zens into spies. 

C. O. Prescorr, LaGrange, Ill. 


. » « was the author of the plan for high- 
way observers in Connecticut. Unfortunately, 
the mention of police gave many people the 
impression of a highway Gestapo. Actually, the 
card notification could have been handled other 
than by the police. The plan was never designed 
to deal with “highway criminals,” but to edu- 


CONTINUED 


Receive this famous 
14-volume Law library 
with your training 


HATEVER your present position. whatever your pro- 

vious schooling, you can multiply your opportunities 
for rapid. promotion, big income and prestige through 
LaSalle Law Training at home, 

‘A knowledge of Law is regarded today as indispensable 
in every business activity. ‘The greatly increased role of 
government in business, the many new problems of Law 
Involving taxes, insurance, contracts, lability 

went—and much more—all require the legaliv-trained 
ecutive who can make day-to-day decisions effectively. 
‘That is why leading corporations seek out such men {oF 
key positions and reward them with top salaries. 


Study In your spare time 
‘Men and women in accounting. banking. sales. credit, real 


estate, traffic, insurance, government and the armed 
services have profited from LaSalle law training. 


Enjoy the rewards offered Law-trained men in business 


Study LAW at home 


EARN AN LL.B. DEGREE FROM LA SALLE 


‘You can master Law easily and enjovably in your own 
LaSaile's distinguished 
ou work with actual leg 
perience. Upon completion of your 
farded a Bachelor of Laws degree if 
LaSalle law library of 14 volumes 
is given to you as part of your course. 


‘The cost Is remarkably low 
For 54 years LaSalle has been an acknowledged leader in 
business training. with more than 1,000,000 students, Why 
be stalled in a dead-end job when a knowledge of Law 
will make you worth so much more money? Send for the 
free hooklet "Law Training for Leadership” and see how 
LaSalle can help you move up rapidly in your earcer, 
You will be surprised by the low cost, Mail coupon to 
LaSalle, 417 So. Dearborn Street, Chicago 5, Ill 


LA SALLE EXTENSION UNIVERSITY 


417 South Dearborn St., Dept. 16-049, 


A Correspondence Institution 
Chicago 5, 


Please mail me, free of cost or obligation, your 


TRAINING 


illustrated booklet “Law Training for Leadership.” 


cate generally good drivers regarding their 
individual unsafe driving habits. 

It seems impossible for authorities and lay- 
men to conceive of highway safety as an edu- 
cational as well as a law-enforcement problem. 
In other fields of danger, only special attention 
to specific unsafe acts of the individual has had 
dramatic results 

R. C. Menarrr, Ridgefield, Conn. 


‘That Chrysler Turbine Car 


Your Detroit Report [Dec.] states that our 
upcoming turbine cars were designed by Ghia. 
Actually, the car body was designed in our 
styling studios, right here at Highland Park. 
Ghia is doing the construction work for us. 

Jous C. Guenter 
Chrysler Corp., Highland Park, Mich. 


Puzzle of the Month 
Counting gears in that hybrid car [“PS Read- 
ers Talk Back,” Jan.) was an interesting prob- 
lem. According to my figures, both you and the 
owner are incorrect. With the Chevy's three 
forward gears and one reverse and the truck's 
four forward and one reverse, I say he has 
a total of 36 forward speeds and seven reverse. 
J. E. Lawnence Sn., Killeen, Tex. 


No. We still count only 13 forward speeds. 


As we understand Mr. Baker's setup, the first 
transmission has to drive through the second. 
The engine cannot drive the second transmis- 
sion directly, nor can the first transmission drive 


4-SPEED 
TRANSMISSION 


3-SPEED 
TRANSMISSION 
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the rear end directly. In the diagram, each ar- 
row represents a possible gear combination. 


Explorers Did Them Proud 
Our post would like to congratulate Ross 
Allen and the Eagle Scouts and Explorers for 


successfully completing their survival hike 
CONTINUED 


Why Johnson built 


2 new reels in one 


“Build a reel that offers the best of BOTH spin- 
ny 


casting and bi '§ what, anglers 
asked for, and Johnson did it . . . built the John- 
son “710”. Here's the reel that gives you spin- 


bait-casting power on 
8 big one rune and you 
imply SHIFT ‘the 

urn. Drag takes over 
over, you resume normal 
1 


ning ease on the cast, 
the retrieve. THEN, wh 
want game-taming’ 
handle 
automatically, Run's 
retrieve. Keep the fun of catching fish 
keep your catch, too. 

‘Ask your dealer to show you the Johnson “710”. 


BIGGER SABRA® LANDS 
THE LUNKERS. Want "710" 
action in_a reel with super 
ower? See the Johnson 
|ABRA. Comes with 15-Ib. 
Monofilament on the reel, 
20-Ib. mono on extra spool. 
WRITE for FREE 20- 
full-color booklet crammed 
with fishing tips, latest John- 
son tackle. 
JUST OFF THE PRESS... 
New 18” x 28" guide to look: 
alike fish, full color, shipped 
in tube. Send 50¢'to cover 
handling and postage. 


Johnson REELS /RODS 


Johnson Park, Mankato 4-N, Minnesota 
Manufactured by D Inc. 
Distributed in U.S.A. by Johnson Reels, Inc. 
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Shifts from spin-casting 
to baitcasting reel in 
1/10 second. 


"Se 
Knows ‘spin-casting. 


Imagine trying to diagnose an engine's ills 
from a description like that. And yet, good 
mechanics do it all the time. That's because 
most mechanics today are better trained 
than ever before. And part of that training 
comes from the makers of Perfect Circle 
piston rings. 

Many years ago we set up our Doctor of 
Motors clinics to provide mechanics with 
specialized training in engine maintenance. 
Over 800,000 men have attended so far! 

When you want to be sure of top piston 
ring performance, ask any mechanic about 


CIRCLE HOLLAND LV. THE HAGUE, NETHERLANDS.» 
[ARCONTINA, AUSTRALIA, BRAZIL AND FRANCE 


It makes sort of a tic-tic-tic peep baa-room” 


the power you get with Perfect Circles. 

Or ask a race driver — 28 of the last 35 
Indianapolis winning cars have been Per- 
fect Circle-equipped. 

Ask a NASCAR or USAC winner, Year 
after year more of the major competitions 
are won with PC-equipped entries than by 
cars using any other brand of rings. 

‘When you want an engine that really de- 
livers in pick-up, power, and oil economy, 
always be sure to re-ring with Perfect 
Circles — the piston rings preferred by the 
engine “pros” throughout the world. 


PERFECT CIRCLE 


PISTON RINGS - CYLINDER LINERS - PRECISION CASTINGS 
TURBINE BLADES AND WHEELS - ELECTRONIC PROGRAMING EQUIPMENT 
SPEED CONTROLS - HAGERSTOWN, INDIANA 


RICHMOND, NEW CASTLE, TIPTON AND RUSHVILLE, INDIANA 


THE PERFECT CIRCLE COMPANY, LTD. OOM MILLS, ONTARIO, CANADA » SCNELLENS TRUE CORPORA. 


Test your 
automotive 1.0. 


i 2 Fi 


ne > 


What is this device? What is its purpose? 


What does this symbol stand for? 


A Throttlekicker” (top) prevents engine stall while 
parking cars with power steering. The life preserver 
is the symbol of Quaker State Motor Oil—the best 
engine life preserver. Made 
from 100% pure Pennsyl- 
vania Grade Crude Oil, 
Quaker State gives every car 
longer-lasting lubrication, 
top protection. Insist on 
Quaker State—your best en- 
gine life preserver. 


QUAKER STATE OIL REFINING CORP., OIL CITY, PA. 
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across Florida [“American Kids Can Take It,” 
Feb.]. Incidentally, Exploring is a program of 
the Boy Scouts; there are no “Explorer Scouts.” 
You are either a Boy Scout or an Explorer. 
Jenny Ancona, V.P. 
Explorer Post 80, Montgomery, N. Y. 


Dogs on the Force 
In “Canine Cops Put Teeth in the Law” 
[Jan.], you quote Police Chief William M, Lom- 
bard “of Buffalo.” Happily for us, Chief Lom- 

bard directs the police at Rochester, N. Y. 
Hanoup Cuecuen, Rochester, N.Y, 


Apologies to Chief Lombard of Rochester; 
and to Buffalo's Police Chief Howard E. Fine 
ney, whose force has a 17-dog unit of its own. 


«... You say seven years ago no U. S. city 
had dogs on its police force. What about 
Berkeley, Calif,, where Dobermans were on 
duty in the late Thirties? 

Eso Jones, Mountain Lakes, N. J. 


That Antique Valveless Engine 


The curious gas en- : 
zine owned by Mr. Bun- i 
“PS Readers Talk 
Jan.] was pat- 
by my uncle, 
Henry R. Sieverkropp, 
in 1910. Its unique cyl- 
inder design eliminated 
precompression of the 
fuel, or charge, in the 
crankcase. 

The cylinders lie on 
cither side of a com- 
partment, cast in the 
same block. Two pistons 
work in unison, con- 
nected by one’ wrist 
pin, with a single connecting rod in the com- 
partment. Only the compartment’s lower end is 
open to the crankcase; the cylinders’ lower ends 
are sealed off, but connected together by the 
precompression chamber. 

A fuel-mixer, poppet-valve carb of suction 
type on the lower end of the chamber is con- 
nected to a cast-iron gasoline tank (and engine 
mount). A centrifugal governor in one flywheel 
controls speed. The engine turns out its three 
hp. as follow: 

On the down stroke, the charge below the 
pistons is compressed in the lower end of the 
cylinders and in the precompression chamber. 
Near the end of the stroke, the pistons uncover 
exhaust ports in the cylinders, discharging the 
spent charge. Immediately, the pistons uncover 
intake ports connected to the lower precom- 
pression chamber. The trapped charge escapes 
into the upper ends of the cylinders. 

On the up stroke, the intake ports are cov- 
ered by the pistons and, immediately after, 
the exhaust ports are covered. As the pistons 


‘CONTINUED 


One part on a Mere is 


* This is a trim tab. It may be adjusted with 
a simple hand tool to offset engine torque for 
easy steering. This year, it has been designed 
to wear out. Here’s why: 


Up to now, outboarders using bronze pro- 
pellers in salt water had a corrosion problem. 
When two unlike metals, such as bronze and 
aluminum, are submersed in salt water, an 
action is set up called galvanic corrosion. It 
is the reverse of plating one metal with 
another, causing one of the metals to be 
eaten away. 

Mercury’s new trim tab is cast from a special 
self-sacrificing alloy. In salt water, it allows 
itself to be slowly “eaten away”... thereby 
protecting the other metal parts of your 
motor. When your motor begins to steer 
hard, it’s time to replace the trim tab. And, 


New Merc 650/85 hp/4 cylinders 


designed to wear out 


a new one costs only a buck. In fresh water, 
it lasts like aluminum. 


A small thing, perhaps... but another ex- 
ample of the tender, loving care in design, 
proving, and production to give you more 
RUN for your money with Mercury. 


IN ERLUORY 


100, 85, 65, 50, 35, 20, 9.8 and 6 hp outboards 
MerCruiser Stern Drive 
Power Packages - 310, 225, 
190, 140, and 110 hp gasoline 


100 and 39 hp diesel 
©1983, KIEKHAEFER CORPORATION. Fond du Lac, Wisconsin 
Subsidiary of Brunswick Corp. 


New, improved Chevrolet Corvan...toughest, 


Corvan on Powel! St. hil in busy San Franclecs. 


Checked out 40,000 miles in city, mountain, desert drit 


A king-sized delivery 


run demonstrated the toughness of this quality-built Corvair 95 Corvan. 


We just kept rolling along—and rolling and 
rolling and rolling! In a grueling perform- 
ance test that criss-crossed the country from 
Detroit to San Francisco, a 1963 Corvan 
ran up 40,000 miles of trouble-free per- 
formance under all conditions—highways, 
desert heat, driving rain (with nearly 7,000 
miles of stop-and-go running through the 
busy city streets of hilly San Francisco!). 

You'll like the extra durability of the 
new Corvan. There’s added toughness from 
new features such as heavy-duty engine 
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valves, self-adjusting brakes and improved 
clutch and transmission controls. 

‘ou'll also like the Corvan’s handy 
utility . . . big easy-to-get-at cargo space 
resulting from space-saving rear-engine 
design. 

Big double doors on the right side open 
up to a load floor only 16” off the ground 
so that you can load a 4-foot crate with 
ease. There are wide-opening double doors 
at the rear and optional* double doors on 
the left side just as big as those on the 


handiest delivery truck you can buy! 


ser county. Hore, day and-nignt i 


right. All 191 cubic feet of cargo space is 
there to be used—easily and quickly. 

Rear-engine Corvan design also gives 
you other important benefits. Extra weight 
on the rear wheels gives surefooted traction 
on slippery roads. And with the main 
cargo space cradled near the center of the 
truck, you get balanced handling whether 
the truck is empty or carrying a full 
1,700-Ib. payload. 

We'll say it again—the new, improved 
Chevrolet Corvan is the toughest, handiest 


‘accompany Corvan on 25,000-nile eg of endurance run in Death Valley 
‘speed coeration showed durability of Incroved new air-cooled engine, 


delivery truck you can buy! Test-drive it 
yourseif at your Chevrolet dealer’s—and 
be sure to ask him about the new /ow price! 
... Chevrolet Division of General Motors, 
Detroit 2, Michigan. “Extra Cost 


QUALITY TRUCKS COST LESS! 
3 


LUFKIN 
16-FOOTER 


works fast on 4-foot modules 


The 16-foot White Clad® blade is 34 inch 
wide and accurately graduated, Marked in 
consecutive inches to 16ths inch on lower 
edge; first 12 inches to 32nds inch, Marked 
in feet and inches to 16ths inch on upper 
edge, with preceding foot number indicated 
each inch. 

Its self-adjusting end hook compensates 
for its width on butt-end measurements. 
And its blade can be replaced in seconds 
without tools. 

It's amazingly lightweight . .. only 7'2 ounces 
with die-cast, chrome-plated aluminum case. 
Easy to handle. Convenient to use. 

Ask your hardware or building-supply dealer 
to show you this great Lufkin 16-foot Super 
Mezurall. Retails for approximately $3.95, 
including handy vinyl belt pouch. 


Measure for measure, the finest made... 


UFKIN 


SAGINAW, MICHIGAN 
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continue upward, trapped gas in the cylinders’ 
upper ends is compressed and a fresh charge 
is drawn into the lower end of the cylinders 
and into the chamber. 

A standard spark plug fires the compressed 
charge in the firing chamber and the explosion 
drives the pistons downward. There's a power 
stroke on every revolution of the crankshaft. 

Mack Steverxrorp, Racine, Wis. 


The inventor's daughter, Mrs, Milo Sorenson, 
supplies this further information from her fa- 
ther, now 85: Two drip oilers on the cylinders 
lubricate pistons and wrist-pin bearings. Con- 
necting-rod and crankshaft bearings are lubed 
by the crankcase oil. No oil is mixed with the 
fuel. The engines were used primarily on farms 
and to run washing machines. 


The Gentle Touch 


The fellow townsmen 
who gave Reverend Few 
prescriptions for dis- 
aging auto thieves 

Readers Talk 
" Dec.} sure have 
e of humor. Hook- 
ing up a gun to fire 
buckshot at the driv 
at 


that! Take the buckshot from the shells and fill 
‘em with rice or—more unkind—with hard rock 
salt which will give a more lasting sting. This 
will leave the car thief in one piece so the law 
can take its course. 


But. Conon, Chester, N.J. 


Advice for the Car-Lorn 


Tell that Dodge Lancer owner troubled with 
hard starting Readers Talk Back,” Feb.) 
to have his dealer take another look. I'm sure 
he'll find an in-line fuel filter sitting warm and 
cozy over the rocker-arm cover. This little in- 
novation has caused no end of problems. The 
solution is simply to get the filter away from 

at by moving or insulating it. 
Ricwanp Oxrsrnercu, Canandaigua, 


‘The fuel-pump pressure of that Li 
is too high. When the motor is shut off the 
pressure on the fuel forces it past the float valve 
and floods the manifolds, Then, when trying 
to start, the engine is flooded. A fuel-pressure 
regulator placed between the pump and carbu- 
retor solves the problem. 

Ricuarp Kinc, Salem, Ore. 


. . « Jakabein’s trouble is a faulty spark coil 
that is shorted by heat. Perhaps moving the 
(new) coil would prevent this. 

R. E. Patater, Kansas City. 


Td say Jakabein has a leaky check valve 
Lancer’s carb. He should clean and re- 
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change oil 


PENNZOIL 
STILL PROTECTS 


‘©rreoneet 90a | 
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into Pennzoil Z-7, so it will go on protecting 
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Best time to change 
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or cold-weather driving 
conditions, 
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Monday through Friday, NBC Radio Network 


IG poputar science Apeit 1963 


seat it. When the engine stops with pressure 
on the fuel line, gas seeps through the valve, 
raises the gas level, and loads up the manifold. 
He can check this by removing the air cleaner 
a few times and peering down the barrel, right 
after stopping the motor. A couple of tries 
should catch the culprit in the act of soaking 
the manifold. 

H. E, Suettater, Madison, N. J. 


Woman at Work! 


Let's have more of Jackson Hand [“How to 
Change a Faucet Washer When There Isn’t 
One,” Jan.]. I now have about two inches of 
water on my bathroom floor, and I find it ex- 
ceedingly difficult to become pals with the 
eral packages of rubber washers I have had to 
purchase to carry on. Certainly Mr. Hand was 
correct to a point: 

(1) Those little handles were canopies to 
hide working parts. (2) It was necessary to 
remove the handles before going inside. (3) 
There was not even a packing nut, (4) All 
working parts were removable. 

But now that I have the dern thing apart, 
using a Phillips screwdriver as told, how do I 
get the faucet back together again? Mr. Hand 
does not say what to do when one wears away 
the screw threads by using pliers instead of a 
wrench. 

May I suggest~as a public service to those 
of us confined to the bathroom with a thumb 
in the spigot—a follow-up article: “How to 
Make Friends with a Wretched Wrench.” 

Berre J. Socpwep Piermont, N.Y. 


(1) Get someone to turn off the water. (2) 
Buy a new faucet. (3) Use the right tool from 
the toolbox to install it. 


More Trade for the Junkies? 
That  extended-lubrication stuff 
Miles Between Grease Jobs,” Jan] 
gimmick to move a few more slow 
Only the junkyards will benefit. 
Honace A, Grurnen, Peoria, Ill. 


[30,000 
is a sales 
selling cars, 


Transmission Debate 


out Gary Gemert [“PS 
Readers Talk Back,” Jan.]. Packard did not 
have a transmission synchronized on all three 
gears from 1936 to 1954. What they did have 
was a constant-mesh low gear engaged by a 
dog clutch—similar to all modern second and 
high engaging clutches, but without any brass 
synchronizing ring on low gear. Only the col- 
umn-shift versions from 1940 on had the con- 
stant-mesh low gear. 

The Packard transmission was an engineer 
masterpiece with the widest, strongest. ge: 
in the automotive industry: all forward gears 
constant-mesh, and all gears supported on 
double ball bearings, roller, or needle bearings, 

R. L. Ravensporc, St. Paul, Minn, 
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Dr. von Braun watches a 
Juno IL launching from 
Cape Canaveral block- 


house. In background is D1 
Kurt Debus, Launch Di- 


rector at the Cape. 


Dr. Wernher von Braun 
Answers Your Questions 
on Inertial Guidance 


Q Why does a rocket need a guid- 
ance system? 


A To keep a rocket on its prescribed 
flight path despite disturbances by wind, 
or by slight deviations from the rock- 
et’s standard weight or performance, we 
must continuously generate and apply 
commands that correct its motion. We 
can take our choice of two guidance sys- 
tems: remote control or inertial guidance. 

Guidance commands may be gener- 
ated by tracking the rocket with optical 
instruments, radar, or radio, and com- 
paring the actual track with the pre- 
scribed flight path. A remote-control 
command passed on by radio instructs 
the speeding rocket to reduce any differ- 
ence between “is” and “should be” to zero. 

Such guidance systems, based on re- 
mote control by radio, have several basic 
drawbacks. For one, they are subject to 
intentional as well as unintended inter- 
ference, which makes them particularly 
vulnerable in military operations. For 
space-flight operations, an even more 
serious drawback lies in the fact that it 
is impossible to maintain radio contact 
between ground station and rocket ex- 
cept along a line of sight between them. 
For economy in consumption of propel- 
lant, an orbital rocket must ascend to its 
orbit along a very shallow trajectory— 
and so the burn-out point of the last 
rocket stage is frequently well below the 
horizon of the launching site. 

In deep-space missions, the rocket may 
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stay in one or several “parking orbits,” 
and must restart its engine at a very 
precise instant for the ensuing power 
maneuver that leads to injection into a 
trajectory to the moon or the target 
planet. The orbital restart point may 
be over Australia or the Pacific Ocean, 
while the launching was from Cape Ca- 
naveral, Fla. Radio-guidance schemes 
for such operations would involve a 
complicated globe-circling network. 

An inertial-guidance system does away 
with all these communication difficulties 
by generating the guidance commands 
on board the rocket. Such a system is 
entirely self-contained. 


Q What is the principle of inertial 
guidance? 


A The basic idea behind an inertial- 
guidance system for a rocket is to meas- 
ure its accelerations in three “orthogonal” 
(mutually perpendicular) directions, 
such as up-and-down, right-and-left, 
fore-and-aft. The three accelerations 
then are “integrated,” an operation that 
a following paragraph will make clear, 
to obtain the velocity in each direction. 
In turn, the three velocities are inte- 
grated to get the displacement, or dis- 
tance traveled, in each direction. This 
answers the rocket’s ever-repeated query, 
“Where am I?” 

Knowing from an electronic memory 
where the rocket ought to be at any mo- 
ment, and noting any deviation, the 
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| guidance system produces the needed 
| commands to correct the flight path. 
The heart of any  inertial-guidance 
system is thus a set of three orthogonal 
accelerometers, to measure the three 
components of the rocket’s acceleration. 


Q How can you measure accelera 
t tion? 


A Acceleration is what sports-car driv- 
ers call “getaway.” It manifests itself 
a force that presses the driver against 
his seat back when he steps on the accel- 
erator. This force is the result of his 
body’s inertia, which resists the sudden 
change of pace—whether the car is ac- 
celerating from a standstill, or from 40 
to 60 m.p.h. to pass a lumbering truck. 

There are many types of accelerome- 
ters, but they all measure that “force 
against the seat back” due to the inher- 


Ta inbegruhing 2.C. motor 
Pickeft polentoweler 


ent inertia of mass. The si 
spring-mass accelerometer in m, 

As the rocket accelerates in the di- 
rection shown by the arrow, the inertia 
of the mass causes it to lag behind, 
stretching spring A and compressing 
spring B. A sliding-contact variable re- 
sistor, labeled “pickoff potentiometer,” 
produces a voltage that corresponds to 
the acceleration at any instant. 


Q How are accelerations integrated? 


| A The speedometer in our sports car 
| clearly indicates that the velocity is in- 
creasing, second by second, as long as 


we feel that pressure against the seat 
CONTINUED 
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by hand. 

This Ford-pioneered concept is not complex. Key toit 
is a simple mechanism which automatically main- 
tains proper clearance between brake drum and 
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back. Of course, the speedometer is 
rigged to the wheels and really tells how 
fast they're spinning. But we could 
build another speedometer around our 
spring-mass accelerometer: 

Suppose we drive a little DC electric 
motor with the voltage from the acceler- 
ometer’s pickoff potentiometer. The 
motor will spin as long as there is an 
acceleration, stop as soon as it ends, 

The speed at which the motor’s arma- 
ture revolves corresponds to the voltage 
supplied by the pickoff potentiometer, 
which in turn corresponds to the accel- 
eration. But the total number of turns 
that the armature makes, over a given 
period of time, corresponds to the veloc- 
ity built up as a result of the acceleration 
during that same period. 

Thus, all we have to do to get our ac- 
celerometer-driven speedometer is to at- 
tach an indicator needle to the armature 
of the little motor—over a high gear 
ratio, of course. Our new speedometer is 
the prototype of what guidance people 
call an “integrating accelerometer.” 

We could stick a second potentiome- 
ter on the needle axis of our new instru- 
ment, and drive a second electric motor 
with the voltage output. Since the 
picked-off voltage corresponds to the 
car's velocity, the second electric motor 
will spin at a rate corresponding to that 
velocity, and the total number of revolu- 
tions made by its armature will corre- 
spond to the distance traveled by the 
car. A needle attached to the second 
motor, again over a high gear ratio, 
will show the mileage covered—giving 
the same reading as the car’s standard 
odometer. (The latter counts the total 
number of turns made by the wheels.) 
With the second electric motor we've 
performed the “second  integration”— 
we have integrated velocity over time 
elapsed and found the distance traveled. 


Is there more to designing a prac- 
tical rocket guidance system? 


A Yes. The designer is confronted 
with two principal kinds of difficulties: 
1. The rocket changes its attitude 
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throughout the flight. At takeoff it stands 
upright. At injection into orbit it speeds 
along horizontally. Moreover, as it passes 
through the atmosphere, it is tossed 
around by turbulence and shifting wind, 
changing its attitude temporarily. 

Our three orthogonal accelerometers 
must therefore be placed on a gyroscop- 
ically stabilized platform. However the 
rocket may tur and waver, the three ac- 
celerometers will now have and retain a 
fixed orientation in space. To meet 
the stringent accuracy requirements of 
inertial-guidance systems for space rock- 
ets, the stabilized platform must main- 
tain its angular position within a 
fraction of a degree, for several hours. 

2. Any mass permitted to make con- 
strained movements is subject to fric- 
tion. In our spring-mass accelerometer, 
for instance, the inert mass is con- 
strained by springs, whose stretching or 
squeezing involves some friction, (Just 
bend a piece of wire a few times, rap- 
idly, and feel the heat produced by the 
friction!) Also, unless the accelerometer 


operates in a vacuum, there will be air 
friction. The potentiometer pickoff is 
another source of friction. 

All this friction reduces the accuracy 
of the whole system. It is no overstate- 
ment to say that the success of modern 
inertial-guidance systems is the direct 
result of a relentless fight against fric- 
tion. Many methods have been tested 
in this fight: 

There are “flotation bearings” where 
the suspended mass floats in a fluid of 
equal density. There are “gas bearings” 
in which the suspended mass rides upon 
a cushion of air or nitrogen, There are 
electrostatic supports, and even mag- 
netic supports, which utilize the strange 
effects of electrical superconductivity at 
extremely low temperatures, 

Accuracy of the system is improved, 
too, by increasing the forces created by 
acceleration, Gyro accelerometers, uti- 
lizing the phenomenon of gyroscopic 
” have proved superior to 
simple mass-spring accelerometers. 


Further gains in accuracy have come 
CONTINUED 
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from performing integration operations, 
not with friction-plagued electric motors, 
but with friction-free electronic digital 
computers. 

Present-day inertial-guidance systems 
can place a satellite in orbit with an in- 
jection accuracy of a few feet per second 
in velocity, and a fraction of a mile in 
altitude. 


QQ What is a solar battery? 


A It is a source of electrical power 
for spacecraft. A solar battery is made 
up of a bank of solar cells. These are 
small shingles of pure silicon, whose 
outer surfaces have been contaminated 
by exposure to boron vapor. Sunlight 
striking these cells is converted directly 
into current. Here is how this works: 

The smallest unit to which electricity 
can be reduced is the electron. Similar- 
ly, light energy cannot be subdivided 
beyond a unit called a photon. 

A light photon impinging on the bor- 
on-contaminated surface of a silicon 
shingle is absorbed within a layer not 
exceeding 1/100,000 of an inch in depth. 
Its absorption invariably leads to the 
displacement of an electron, While free 
electrons are few and far between within 
the boron-containing layer, they are in 
ample supply in the pure silicon be- 
neath, As a result, when enough energy 
has been imparted to a displaced elec- 
tron to propel it from the boron-doped 
layer into the pure-silicon region, it is 
free to move into an external circuit 
where it helps to deliver power, 

Solar batteries produce only a few 
watts of electrical power per square foot 
of panel surface. In order to drive high- 
powered transmitters for deep-space 
communication, they usually feed their 
weak but round-the-clock power into a 
chemical storage battery capable of 
high-power, short-time discharge. Ill 


Dr. von Braun will consider answering ques- 
tions from readers of Porutan Science in the 
magazine, but he cannot undertake to answer 
each one by mail. Letters to him should be 
a in care of Poruan Screxce, 355 
Lexington Ave., New York 17, N. Y. 
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Exciting New Color Experiments « . « 
FABULOUS DIFFRACTION GRATING 
REPLICA KIT 
See Nor. “Popuiar Science” Aric Featuring This |-3 3 
‘Wonder Material in Christmas Lighting Projects. 
lal reat up white Han Ino doug, Heh ues 


TRANSMISSION TYPE (s 

Stock No. 40,267-N BF x 11 

Stock No. 50,180.N 8 x 6 I. sheet 
REFLECTING TYPE (reflects spectrum) 
Stock No. 50.201-N 8° x II” sheet 


WOODEN SOLID Puzzits 
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‘ind seasstiable: ive m chance for all th 


$3.00 Postpaid 


MINIATURE WATER PUMP 
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BUILD A SOLAR ENERGY FURNACE 


‘ue eld. Mulld your own Solar Furnace, for 
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86,00 Postpaid 


WIGHLY VERSATILE, AUTOMATIC. 
TIME SWITCH 


INTRIGUING LOW-COST MOON MODEL 
ting outer apace display and conversa- 
ieee. Exact replica, 30,000 formations 

peaks, eraters, Osead of Storms, ete.—all, 

in rellef, Sealed to alae. Accurate distaice 

mlationships. ‘Proper lighting shows. moon 

ck Meh” produces starting et 

washable plastic. ‘Three colors. 

‘Dlank—ean be used for space data 
Bxcellent sift item. 12 din., wt. % Tb 


EDMUND SCIENTIFIC CO., BARRINGTON, N. J. 


Science NEWSfONT »rmuee ao 


A monthly report: What's going on in science and why it’s important to you 


breathing 


If mice, rats, and dogs can become water- 
breathing creatures, so can men. This is the 
conclusion of a scientist who kept mice 
alive for up to 18 hours under water and 
helped dogs to successfully re-adapt to nor- 
mal respiration after breathing water. 

These fantastic events took place in the 
laboratory of Dr. Johannes A. Kylstra at 
the University of Leiden, Netherlands. In 
this country, Dr. John W. Severinghaus of 
the University of California Medical Center 
is doing similar work with rats, but four 
hours is the longest they have survived 
under water. 

Physiologists started wondering if it 
could be done after research indicated that 
unborn babies “breathe” in the womb, al- 
though their lungs are filled with fluid. It 
began to seem logical that lungs could 
serve as gills, 

To give the animals a better chance to 
survive, Dr. Kylstra made special water 
by mixing up a balanced salt solution 
matching the salinity of body fluids that 
normally bathe the lung sacs (about a third 
as salty as the sea). The solution was 
buffered with a chemical that reacts with 
exhaled carbon dioxide. Then the concen- 
tration of dissolyed oxygen was increased 
by shaking the fluid with pure oxygen un- 
der pressure. Animals enter the compression 
chamber through an air lock. A pressure of 
about eight atmospheres provides an ani- 
mal with the amount of oxygen it would 
get from air, but Dr. Kylstra reports in- 
creased survival times at pressures up to 
160 atmospheres (equivalent to the pres- 
sure a mile deep in the ocean). 

Dogs removed from the chamber had 
their lungs pumped out with oxygen and 
have survived with no aftereffects. Mice are 
too small to make resuscitation practical, 
but the California researchers drained the 
lungs of their rats and even forced oxygen 
into their lungs. The rats lived for only 
half an hour in air, survived up to 21 hours 


with positive-pressure oxygen breathing. 

We asked Dr. Kylstra if his experiments 
lend credence to predictions made by Com- 
mandant Jacques-Yves Cousteau, inventor 
of the aqualung, that man will eventually 
be able to live beneath the sea without air- 
breathing apparatus. He replied, “If Cous- 
teau could change the water in the oceans, 
he might be able to live as a true homo 
aquaticus . . . However, it might be possible 
to use an appropriate fluid instead of a 
gas mixture in a Scuba.” 


Bones and Mercury 9 


Will astronauts of the future come back 
from long voyages at zero gravity with 
rubbery bones? The ninth Mercury space 
flight may help answer that question. 

Air Force Major Leroy Gordon Cooper 
Jr, whose flight was originally scheduled 
for April 2, will probably be the last man 
to orbit the earth in a Mercury capsule. 
But his trip will be the longest U.S. space 
voyage to date. Official plans are for at 


Space broom. To clean up the Van Al- 
len belts [see “Van Allen Tells What 
Space Is Really Like,” page 73], physi- 
cist Alan Rosen of ‘Space Technology 
Laboratories suggests a large flat satellite 
that would spiral out from carth, knock- 
ing radiation particles harmlessly out of 
the belts. A sate! with an area of 250 
acres would take 35 days to sweep all 
high-energy particles from the zone of 
the artificial radiation belt created by 

summer's high-altitude bomb test. 
The’ beyond the state of the art, he 
says, but smaller, slower space brooms 
may be feasible. 


CONTINUED ry 


FREE 


1963 VACATION GUIDE 
TO NEW YORK STATE 


196 pages of vacation information... 140 
full-color photos 

Describes hundreds of exciting vacation 
attractions and communities 

Tells how to get to each by car, train, 
plane and bus 

Lists 150 public golf courses 

New sections on boating, camping, state 
parks and touring 

Locates forts, battlefields and other histor- 
ical sites 

Lists attractions for children 


A WORLD OF FUN AWAITS YOU THIS SUMMER 
AND AT THE WORLD'S FAIR, 1964-65 


New York State Department of Commerce 
Dept. SC-11, P.O. Box 1350, Albany 1, N. Y. 
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Science newsfront continues 


least 18 orbits (26 hours), maybe 22 orbits 
(34 hours). Cooper said in a press confer- 
ence that he will go for more than 22 if 
his oxygen and fuel hold out. The launch 
was postponed for installation of an im- 
proved autopilot in the Atlas rocket. 

There is some worry among space-medi- 
cine men that long periods of weightless- 
ness may cause loss of calcium from the 
bones. At zero gravity, the usual bumps 
and stresses on the bones are eliminated, 
reducing the stimulus for normal replace- 
ment of bone material. Dr. Stanley C. 
White of the National Aeronautics and 
Space Administration says Russian space 
tists have confided that they found in- 
jum in the urine of their cosi 
iter the twin-orbit flight last August. 
During his Mercury flight, Cooper will col- 
lect urine samples periodically in a set of 
plastic bottles, Analysis of the urine may 
shed light on bone softening, 

Other experiments are also aimed at col- 
lection of data on the physiological effects 
of weightlessness. Major Cooper is expected 
to sleep in orbit, perhaps alternating eight 
hours on duty with four hours of sack time. 
He will try out the new freeze-dried con- 
centrated space food, which has to be 
reconstituted in flight by adding water; 
NASA officials say it’s delicious. He will 
also let the air out of the Mercury capsule 


| to test the emergency value of his space 


suit in case of sudden decompression, 


Extra-terrestrial news. Two far-off stars 
recently exploded, producing a nova and 
a supernova. The brighter supernova, 
found by an Italian astronomer, is 
far away, to see without a large tele- 
scope (it’s to the north in Coma Bere- 
nices). The nova can be seen with the 
naked eye in the early-morning sky (lo- 
cated to the northwest in Lyra, close to 
the bright star Vega). It was sighted al- 
most simultaneously by a Swedish as- 
tronomer and an. American amateur, 
Leslie C. Peltier of Delphos, Ohio. 


More profound gyro 

For years we've been getting along with 
gyropilots not much more complicated than 
their prototype, the toy top. The gyro it- 
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‘Tough 


This one’s no toy! The International 
Cub Cadet is priced with other 7-hp 
lawn and garden tractors, but it’s 
built like the big ones by the world’s 
most experienced tractor maker. 
Clean-mow anacrean hour ...mulch 
leaves ...clean snow from walks 
and drives... handle every season’s 
chores with speed and economy! 
For nearby dealer’s name and Cadet 
catalog, write: International 
Harvester Co., Dept. PS-4, P. O. 
Box 7333, Chicago 80, Illinois. 
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Science newsfront continues 


self is just a spinning Aywheel; the rest 
of the mechanism is a sensing system to 
pick off the wheel's resistance to changes 
in direction. 

But we're flying blind more and more 
these days—in airplanes, spacecraft, and 
submarines—so there’s a need for more 
sensitive “inertial-guidance systems,” as the 
sophisticated gyropilots have come to be 
called. Designers are looking more deeply 
into the nature of matter and energy to 
find things that point more steadily. 

The experimental system shown in the 
photo is a “closed-circuit laser” figured out 


by Sperry Rand. Instead of relying on the 
inertia of matter, it takes advantage of the 
constancy of the speed of light and exploits 
the “coherence” of the light produced by 
lasers—which means that the light waves 
put out by a laser are in step. 

The four helium-neon gas lasers are stim- 
ulated by a radio frequency and synchro- 
nously emit coherent light in the infrared 
range (the visible light is an accompanying 
The coherent beams 
shoot out of both ends of each tube. Mirrors 
at the corners of the square bounce the 
light so that two counter-rotating beams are 
kept whirling around the sides of the 
square. The mirror at the far comer is 
half-silvered, allowing some of the light 
to pass through to a photocell in the cam- 
eralike box. 

If the table stands still, the light waves 
reaching the detector are exactly in step. 
and the photocell notices no difference 
between them. But if the table rotates— 
even as slowly as a fraction of a degree per 
minute-the light waves traveling around 
the circuit in one direction are compressed, 
while those traveling in the other direction 
are stretched: There’s a shift in the fre- 
quencies of the light waves (the Doppler 


spurious emission). 
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first time out! @ Get acquainted with America’s new riding habit (there are 4 beautiful models, 
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Science newsfront continues 


shift). [For a navigational system based on 
the Doppler effect, see “Flying the Atlantic 
Without a Navigator,” page 86.] Now the 
two beams are no longer in step, and their 
wave trains interfere with each other. The 
difference between the two emerges as a 
frequency that is sensed by the photocell. 


Two weeks in a blank world 


A “don't-give-a-darn attitude” that lasted 
up to eight days was the way three men 
felt after spending 14 days alone and in 
virtual isolation from their own senses. 
The experiment was made at the University 
of Manitoba, Canada, under the supervision 
of Dr, John P. Zubek, 

Individually, two college seniors and a 
professor spent two weeks in a dome-shaped 
chamber with toilet facilities and an air 
conditioner, but with no furniture except 
an air mattress. Their contact with even 
this limited environment was muffled by 
heavy pajamas, fluffy gloves, translucent 
goggles, and ear muffs wired for “white 

nise”—a hiss like that of a radio tuned to 
no station. Food was handed in through a 
trapdoor in the floor. Singing or talking was 
not allowed, and the subject was monitored 
by intercom and closed-circuit TV. The stu- 
dents were each paid $300 for participating. 

Brain waves were recorded at intervals; 
they slowed down considerably below nor- 
mal. In contrast to some experiments of a 
similar nature, the men reported only mild 
visual hallucinations, such as _flicke 
points of light. But they thought they heard 
birds singing and waves splashing. When 
they came back to the world, colors seemed 
unusually vivid. 

Most sensory-deprivation experiments last 
only a few days. Loss of motivation re- 
sulting from long stays in solitary may help 
us understand the experiences of prisoners 
of war better, Dr. Zubek said. an 


Ancient 
is that E 
we use aspirin. They thought it had 
health-giving properties, used it as a 
cure-all, painkiller, and ‘pacifier for cry- 
ing children, according to B.S. Mer 
rillees of University College, London. 


Magazine illustrating is a fascinating field —highly 
paid, too. Fresh new art talent being sought for 
designing covers and illustrating the stories. 


Posters, Signs. You sce them outdoors, in stores, 
theatres, everywhere. For many different products 
and purposes. Each designed by an artist. 


Fashion artists now in demand all across the coun- 
try. Opportunities for both men and women artists. 


A field rapidly expanding, glamorous. 


‘Advertising artists are needed by the thousands. 
By stores, firms, advertising agencies, commercial 
art studios, publishers. Even beginners welcomed. 


Commercial Art Talent Hunt Open to You 


In every branch of commercial 
art toda: vertising, maga- 
zine illustrating, cartooning, 
greeting card design and many 
others—there is opportunity 
for both men and women. 

An appraisal of your talent 
is given without charge by Art 
Instruction Schools, and with- 
out obligating you in any way. 

All you need do is take the 
art talent test the school uses 
to screen prospective students 
for its home study course in 
commercial art. You take the 
test at home, then return it to 
the school. Experienced com- 
mercial artists review your test 
and tell you, frankly, whether 


your talent could be developed 
for an art career. 

More artists practicing today 
were trained by Art Instruc- 
tion Schools than by any other 
art school. Step-by-step lesson 
assignments are furnished. Also 
illustrated art textbooks. These 
demonstrate the techniques of 
some of America’s best known 
artists including John Clymer, 
Post cover illustrator, and 
Charles M. Schulz, creator of 
the cartoon strip “Peanuts”. 

How talented are you? Find 
out now by taking this school’s 
art talent test lo cost, no 
obligation. Mail the coupon 
today. 


az /ART INSTRUCTION 
SCHOOLS 


Studio 4143 
500 So, 4th St. Minneapolis 15, Minnesota 


Please send me your Talent Test without 
(PLEASE PRINT) 


cost or obligation. 
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Accredited by the Accrediting 
‘Commission of the Nat 
Home Study Council 


Gatting Ah@ad woven ros 


A monthly column to help you prepare yourself for a better job 


The U.S. Patent Office in Washing- 
ton, as most inventors know, is the place 
to search for information relating to their 
ideas and, eventually, the authority that 
must approve their patent applications. 
It takes time and highly competent pat- 
ent examiners to do this work. 

Now David L. Ladd, Commissioner 
of the Patent Office, has announced a 
plan to train high-school graduates as 
aides to patent examiners. The program 
will include formal and on-the-job train- 
ing in Washington, Starting salary is 
$3,820 a year, with increases up to 
$8,400. And there'll be opportunities for 
promotion. 

Applicants must have a good back- 
ground in high-school s 
matics and 


A graduate program in space sci- 
once financed by the National Aero- 
nautics and Space Administration will 
begin next September at the University 
of Texas (Austin). NASA wants to en- 
courage Ph.D. candidates in the fields 
of space and space-related subjects. 

Some of the general research projects 
planned are spectroscopic analysis of 
planetary radiation, studies of extreme- 
temperature effects on structural ma- 
terials, air purification in spacecraft, so- 
lar-energy power plants, and the crystal 
structures of rare-earth compounds. 

Some specific Project Apollo-related 
activities will be temperature mapping 
and radar studies of the moon, design of 
temporary housing for use on the moon, 
and satellite motion in the vicinity of the 
earth and the moon. 


“Lam connected with the engineering 
and service divisions of a large cor- 
poration. I travel extensively so can’t 
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attend night-school classes, but I'd like 
to work for a degree in mechanical 
engineering. Are there correspondence 
schools that offer college-accredited 
courses in mechanical engineering?” 
—G.C.L., San Francisco. 


Generally you can’t get a degree 
through correspondence courses alone. 
A number of colleges and universities in 
the country will allow one or two years 
of home study toward a degree, but no 
more. You should check this carefully 
with the dean of the college for any cor- 
respondence work. 

The following colleges, accredited by 
the National Extension Association, do 
offer correspondence work in mechan- 
ical-engineering subjects. 

University of Arkansas, Fayetteville. 

Brigham Young University, Provo, 
Utah, 

University of Colorado, Boulder. 

University of Tennessee, Knoxville 16. 


“I would like to work on research-and- 
development programs being carried 
out on advanced manned, lunar, and 
earth-orbital space projects. What 
kind of an education would I need? 
Where can I get it?”?—C.W., Kansas 
City, Mo, 


American space programs are so varied 


numbers of scientists, engineers, techni- 
cians, and craftsmen of all kinds. 

In general, top research men require 
specialized education through the doc- 
torate (Ph.D.), but they are assisted by 
large numbers of scientists and engineers 
with master’s and bachelor’s degrees, 


technicians who are graduates of techni- 
cal institutes and similar programs, and 
countless others with a variety of practi- 
cal and theoretical training. You can get 
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a more complete picture from the fol- 
lowing booklets: 

Science and Your Career (Bureau of 
Labor Statistics, U.S. Department of 
Labor, Washington 25, D.C.). 

How to Get into Science and Engi- 
neering (Science Service, 1719 N Street, 
N.W., Washington 6, D.C.). 

Should You be a Scientist? (New York 
Life Insurance Co., Box 51, Madison 
Square Station, NYC 16.). 


“I am a high-school sophomore and 
hope to become an executive pilot. 
How do I go about it?”—S.R., Santa 
Rosa, Cali iff 

Airline pilots with a flair for adminis- 
trative work can move into supervisory 
and executive jobs, but the opportuni- 
ties are limited. In any case, you first 
must become a pilot. Most scheduled 
airlines start their men as copilots, or 
sometimes flight engineers. “Beginners” 
usually are expected to have had be- 
tween 500 to 1,000 flying hours and must 
meet rigid physical tests. Some airlines 
require at least two years of college, and 
prefer college graduates. 

‘A young man may obtain the neces- 
sary knowledge, skills, and flight experi- 
ence through military service or from a 
private flying school. He must then pass 
a physical and a written examination 
given by the Federal Aviation Agency. 


“How or where can I get the complete 
picture on electronic engineering?” — 
E.D., Los Angeles. 

I recommend the following publica- 
tions: 

Electronics—Career for the Future 
(Institute of Radio Engineers, Inc., 1 E. 
79th St., NYC 21). 

The Indispensable Man—The Electri- 
cal Engineer (American Institute of 
Electrical Engineers, 33 W. 39th St., 
NYC 18, 20 cents). 


Send your questions on careers and technical 
training 
Getting ‘Ahead Editor, Porutan Scuvc 
355 Lexington Ave., New cat 17, N.Y. 
Not every uestion may be used ‘Questions 
be answered by individual letters. 


LOOKING FOR EXTRA COMFORT AND LONGER WEAR? 


SERVICE SHOES 


Herman service shoes are big on comfort ... long 
on wear. It’s the way they're made. Fully cush- 
ioned insoles combined with soft, flexible 
uppers bring day-long comfort to active men 
on the job. Soles and heels of tough DuPont 
Neoprene give extra-long wear... more miles 
to the pair. Neoprene resists oil, grease, chemi- 
cals and cold-weather cracking... helps reduce 
fatigue because of its lasting resilience. Write 
Du Pont, Dept. PS-4-NS, Wilmington 98, Del. 
Cl Look for Neoprene soles when you buy Herman service shoes 
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WITH A 
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Landscaping is an easy job with a Bolens Husky it’s fun to maneuver. ‘This rugged 
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Bolens Husky. Available in 2 models: | send me more information about HUSKY | 
| tractors. I 

| NAME ... H 

ADDRESS 
1 i 
L. J 


YOUR BUILDING MATERIAL DEALER 


Take advantage of the know-how, equipment and years of experi- 
ence your neighborhood Lumber & Building Materials Dealer 
offers you! 

That dream home or super remodeling idea you've seen in 
POPULAR SCIENCE can be a reality with the help of this friendly 
dealer. As a member of the NLBMDA, your local dealer is pledged 
to serve you honestly, efficiently and economically. He is pledged 
to provide you with the best of materials and keep you posted on 
the latest methods and products to save you money. 


Make Your Lumber & Building Materials Dealer Your One Stop 
Shopping Center For Home Improvement. 


NATIONAL LUMBER & 
BUILDING MATERIAL DEALERS ASSOCIATION 
18 & M STREETS, N.W., WASHINGTON 6, D.C. 
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Want an easier way to enclose your porch? 
Andersen Windows are the perfect way 
your drafty porch into a spacious, y 
family room. nd you can get the c 
ce of welded insulating glass that will 
eliminate the need for storm windows . . . give 
you two fewer glass surfaces to clear 


CUP AND MAIL TODAY! 


FREE! 


WINDOW PLANNING 
IDEAS FOLDER 


to help you make your porch a 
comfortable, year-around 
family room. Send today for 
new, full-color folder packed 
with illustrated ideas and a 
complete description of the 
Andersen Window line, 


2! plan to bulla. 
DI plan to remodel a__. 
Me. 


Mrs. 
Address 


City State 


Andersen i 
oe 


Andersen Corporation * Bayport, Minn, 


Works 


second ‘i, 
Secondst Py 


Loosens Rusted Bolts 


nuts, screws, ports! 


IQUID. 
WRENCH 


SUPER-PENETRANT 


radios, walkie-talkies, ham gear, test 

struments—save 50% with famous EICO 
iowledge need 
'Beginner-Tested’ 
ide yOu all, th 


EICO Electronic 
3300 Northern Bivd., L.I.C. 1, N. Y. 
Please send free catalog and name of local dealer. 


EXTRA LUBRICATION 
SMOOTHER PERFORMANCE 
City. 


AMERICAS FINEST 
BASEMENT DOOR 


Name 
Address 


Here's the way to add amazing new 
beauty and convenience to your 
home. Replace that troublesome 
wood door with a modern Bilco. All 
steel, permanent, watertight, opens 
and closes at a touch. A new Bilco 
Door will do wonders for your home 


= + - and for you! 
eee ee ee ee ee 


The Bilco Co,, Dept. 8-74, New Haven 5, Conn, 
Please send me your free illustrated 
folder and name of local dealer. 


Name. 
Addres: 


City__Zone____State. 
————————=——=— 


sell lee 


FREE Taz. L CATALOG 


MEN PAST40 


Afflicted With Getting Up 
Nights, Pains in Back, Legs, 
Nervousness, Tiredness 
If you are a victim of these symptoms, your 
trouble may be due to Glandular Inflammation— 
a constitutional Disease that requires special 
types of medical treatment. Neglect of such In- 
flammation may cause men to grow old prema- 

turely and often leads to Incurable conditions. 

Most men, if treatment is taken in time, can 
be successfully NON-SURGICALLY treated for 
Glandular Inflammation. If the condition is ag- 
gravated by lack of treatment, surgery may be 
the only chance, 


NON-SURGICAL TREATMENTS 


The NON-SURGICAL treatments used at the 
Excelsior Medical Clinic are the result of dis- 
coveries in recent years of new techniques and 
drugs, plus over 20 years research by scientific 
technologists and doctors. 

Men from all walks of life and from over 


1,000 communities have been successfully treated | 


here at Excelsior Springs. They found soothing 
and comforting relief and better health. 


EXAMINATION | REDUCIBLE HERNIA 
AT LOW COST | Non'Sergicaltresiment aval 


When you arrive, our Doe- 
tors, who have years of 
experience in this field, 
make a complete examina 
tion. You then decide if 
you will take the treat 
ments needed, which are 
0 mild, hospitalization is 
not needed. 


Write For FREE BOOK 


‘The Excelsior Medical Clinic 
has published a New FRI 
Book that deals with diseases 
peculiar to men, It could prove 
Of utmost importance to you. 
fe today. 


| EXCELSIOR 

| MEDICAL CLINIC 

Dept. 86251 

| Excelsior Springs, Mo. 

| Gentlemen: Kindly send me at once, your 
New FREE Book. | am interested in full 

| information. (Please Check Box) 

! 

| 

! 

1 

! 


RECTAL-COLON 
DISORDERS 


Glandular OHernia 
Inflammation O Rectal-Colon 
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LEARN TO EARN 


HIGH WAGES 


AS A HEAVY EQUIPMENT 
OPERATOR OR MECHANIC 


© WORLD'S ONLY CONTRACTOR 
OWNED AND OPERATED SCHOOL 
@ MODERN EQUIPMENT, HIGHLY 
QUALIFIED INSTRUCTORS 
‘@ V.A, APPROVED FOR GI TRAINING 
Learn to operate bulldozers, draglines, 
crones, back hoes, scrapers and motor graders 
‘ON ACTUAL CONSTRUCTION PROJECTS | 
Leorn by doing . . . no impractical 
correspondence courses. 


WESTERN SCHOOL 
OF HEAVY EQUIPMENT. | 
OPERATION 


‘Member American Road Builders Association 
Associate Member Associated General Contractors 


GUARD YOUR EYES 


like you guard your power tools 


professional type safety glasses. 
SELL-FIT SAFETY GLASSES 
with cat tee pn in, come 
’ ortable. plastic. frame “Selstom 
Sellstrom’s ey ay, 
Exclusive New ADJUS- leading plant safety engineers. 
TEMPLES that you ft 10 Neey rae fr $38, sasaction 
your own face. fuaranteed or return glasses post 
Band within 30 days for full fetund 
BARRINGTON OPTICAL CO. 
Box 105-8 5 Berrington, Minois 
Pleose send poir of Selltrom Safety Gloves encore $3.98 
(check or money order 
Mae 
anon 
an. TONE_STATE 


ELECTRONICS 


ind. electronics. One Master 
Course; low cost. Includes TV 
set, radio, multitester 


Each of these fields offers big opportunities 10 N.T.S. trained men. You get 
everything you need — lessons, manuals, professional kits with tools and 
instruments for service, repair, all-around use. Study of your own pace; earn 
money at you learn, You enroll by mail; no salesman meons lower cost for 
Us, lower Wition For you. 


NATIONAL =) SCHOOLS 


SEND FOR 

FREE BOOK 

AND ACTUAL 

LESSON IM 

FIELD OF YOUR CHOICE 


4000 So. Figueroa St 


Accredited Member 
National Home Study Council 


= Citizens 


Antennas 
and Accessories 


* Amateur and Citizens 
Band Crystals 

+ Commercial Crystals 

‘= Teansmitters/ Modulators 


‘= Frequency Alignment 
Equipment 


Power Suppl 


Your 1963 Buying Guide for Precision Made 
Radio Crystals and Electronic Equipment. 


18 North Lee, Oklahoma Cit 
Rush 1962 FREE Catalog. 


Name. 

Piensa Print 
Address. dress 
ity & 


better skilled . 
confident 
of success. 


irons, washing machines; all 
opplionces. Costs less 
$1500 wk. Includes 1 
soldering set, tools 


fp Please rush FREE 
No obligation. No 
t a 
1 Auto Mechanics & Diesel 
Ar Conditioning. Refrigeration & Elec 

7 Home Appliance Technicians Course 


NEW DELTA 


Fast-Ho 


HIGH-VOLUME 
BILGE PUMP 


SUBMERSIBLE 
MoveL $7995 


‘Anioo 

© Pumps 10 gallons a minute against 3’ head. 

© Easily handles salty, sandy and other 
contaminated water. No screens to clean. 

‘© Dependable 12-volt D.C. Leece-Neville motor... 
heavily chromed solid brass housing...seals 
resistant to oils, gasoline. 

impeller and impeller housing of molded Delrin®. 
‘Compact 534” high, 4%" dia., weighs only 314 Ibs. 


Fully guaranteed. 
POWERhorn Far-reaching 


resonant tone. Solid brass with 
heavy chrome finish. Motor is 
permanently sealed. Tone 
unaffected by vibration. 
12-V. Model A-2998, $14.95 


Marine catalog. Write today. 


Delta LIGHTS THE WAY 


Delta Electric Co. 325 W. 33rd Street, Marion, Indiana 


Wi 


MOWER 
TIRES 
SMOOTH 


Restore 
full traction with Wo 


Treads 


‘With Replace-a-Treads you can restore original trac- 
tion power to worn-out, slipping power mower tires 

++ at less than half the cost of new tires or wheels, 
Installed quickly, simply, without removing mower 
wheels. Complete instructions on package. Fits all 
standard tires from 814" to 11° dia... treads up to 
134" wide... reel type power and hand mowers. 


Tough tread gives long wear! 
Made of same tough read rubber used 
i passeager tire Octiae original 
mmawer ties bytes, West leave 
black matte on waike or drives 
Only $3.96 8 pai at your favors 
hardware store, garden center, 
mower rpairshop or wervice station. 


only $3.95 pair SBD. 
The Gates Rubber Company denver’, cocrses 


Denver 17, Colorado 
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Replace - 


WATER SKI KITS! 


ASSEMBLE AND SAVE 50% OR 
MORE ON REGULAR PRICE 


meee $1995], NES BIS 
634" x 69" size 3 


THOMPSON SKIS, INC., CRIVITZ, WIS. 


Feanony (Po 


‘S MORE 


fm acauty” Ean Yo operate. 9 mp 
GEAR DAIVE inc uth, 
rn 


Products Ceo 
ve Waukeah, Wi 


SENSATIONAL NEW v oNaeR BURNING 


Tortune 
bly quick sales, Fr 
€ Coal Ow.), 118 E 
Rew York 16, Nt. 


Write vedas 
TRAINED MA\ 


courentent iouthly terms, Write for FREE iaw 


LA FREE BOOK mana 


SRL TARE coor ot itate ow bone “THE LAW: 


ni which shows how to ara the profeaalonal Bachelor 


Blackstone School of Law, 307 N. Michigan Ave. 


Founded 1890 


Dept. 124, Chicago 1, Illinois 


New Color 

Catalo; 
Discount 
Prices 


Fantastic Savings on NEW 


ACCORDIONS Ya OFF 


FF ETAL PRICES OF COMPARABLE ACCOR 

ved! More than 40 exelting new! 
hain ‘lectronie secordions 

2 plier! racked with mew ideas, new ot 


FOR A BETTER JOB WITH BETTER PAY 


LEARN ELECTRONICS AT HOME 


Choose from these complete * FCC License Preparation 

up-to-date courses * Mobile Communications 

© Radio and Electronic Fundamentals * Electronic Drafting 

© TV Servicing * Color TV © Automation Electronics 

© Communications Electronics © Computer Programming * Transistors 


Each lesson a complete training package! Practical application begins with your first lesson —you get 

prime quality equipment as required to keep and ‘on the job. Courses for beginners and advanced students, 

Voluntary Tuition Plan — pay for each lesson only EE 

when you order it! You never have to pay for the ey Wer eR sercat tee, Stud, Sehool, Dept. 

whole course if you don't complete it; courses can 

be interrupted at any time you wish—resumed later! jRush me the FREE 64-page illustrated booklet 
“Your Career in Electronics” describing your 


Approved for veterans. (-) V electronic hom sty raining program. 
SEND FOR THIS FREE BOOK NOW! [No salesmen will cal 


G4-PAGES OF CAREER IDEAS IM ELECTRONICS! 


RCA INSTITUTES, ING. Zoiicsca’ tt 
/», 4 Service of Radio Corporation of Ame: ne 
The Most Trusted Name in Electronics | CANADIANS — eee advantage of these same RCA 


nt chen! Courses, tn Mew York City and Loe Angeles oer com. 
Drobensivs. traning. in Television tod, Electronics. Even 
‘lasses start four times each year. Detailed information Yon request | 


THREE 10 SEE = 


] 
for 63 ee 


Kove Sreblemanie® hells for Free oreagsoor 


AT YOUR ALUMA CRAFT — Cataloe! ng, wn tor or the whote tamiy 
Aluma Craft Boats DEALER NOW! Your Aluma Arc es et wo 


MasGattaee Seca: ALUM Rae ee 
NEW 4 ” TRANSISTORIZED Electronic Ignition System ce “°" 


WORLD CHAMPION PHIL HILL: 
“AEC 77's strong spark con moke up. 


ti NY 
ll en: | 387 Park Ave. South, N.Y. 16, N.Y. 
1 | enclose check or money order for 


>) | NAME 
METER with every order. | => ADDRESS, 


AEC, 387 Park Ave. So., N.Y. 16, N.Y. 


1963 “BSA SUPER ROCKET 


delivers high performance! 
reflects brilliant beauty! 
‘A famous and superbly designed twin cylinder 
sports motorcycle now improved for even better 
performance, Beautifully finished in blazing red 
enamel, with fully chromed fenders, and many 
other parts in chrome and highly polished alloy. 


MOTORCYCLES 

he mest pepeler meteresle ta the world 

Write to st address for Illustrated 

free color catalog of the new 1963 models. 
Catolog offer limited to U. 5. residents only. 


West: Eost: 
HAP ALZINA BSA INCORPORATED 
Dept. S43 Dey 


639 Pos 
Nutley, New J 


3074 Broadway 
Oakland, California 


© MAKE 

$20 10730 
A WEEK 

EXTRA MONEY 


Need extra cash to keep up 
iia i 


if B 


OR GARAGE. Build your own 
business without special training or 
‘experience. “The first saw I sharpened 


ih my Foley Filer came out 100%" 
rites Clarence E. Parsons. Small 
yyment puts a Foley Auto- 
rate Say Filer In your hands. Pays 
in for. itself with profits. Nocanvassing. 
very saw you sharpen brings you more customers. Hundreds 
fare making big money the Foley way right now. You can too. 


FREE BOOK Shows You How to Start 


Itexplains how you can get business immedi- 
ately om home owners, armers, carpenters 
Schools factories, ee. and Keep on geting i 
5G, ees bon rat, Mai coupon now fo 

foney ‘Making Facts” and easy pay plan 
details. No salesman ‘will cal 


Mail Coupon for FREE BOOK Now! 


FRSEY MANUFACTURING co. 
'9-3. Foley Bide. Minneapoiis 18, Minn 

ree book, “HONEY MAKING FACTS 
‘Pian details. 


Make Extra Money 
Small Engines on Go Karts, Power 

Scooters and Chain Saw: 
"Big New edition of SMALL ENGINES: 
SERVICE MANUAL just off-the-press 


Big New edition with 


Take Up Slack Time 


fines. ‘Authoritative aection on serr= 
‘See 


this ad to order. 
Small Engines Service, Manual Dept. 263 
1014 Wyandotte, Kansas City 5, 


oh 


CORPORATION 


AUTOMATION TRAINING 
7023 E. Kirby, Dept. P543, Detroit 11, Mich. 


POWERFUL NEW INVENTION, ONLY 2” LONG 
SHOOTS THRU 100 | 
PAGES-THIS BOOK! 


‘B-B SHOT? siscers rest. 


Load your 
“BB Shot’ and fire against this magazine. Notice that it drives 
BB's through more than 100 pages. Though only 2” long x 1” 
fm diameter, this pocket-size device has amazing power and 
accuracy. Use it for targets, pests and hunting, Scentically 
designed for high power, operating ease and saf 
FREE! Get the ‘BB Shot’ now—we'll include aa waa Yeloc: 
ity Cone and FREE Target, BB's and Aucomatic BB 
Dispenser”all for galy $1,98 ppd. Gr 3 for $5.00 ppd. Money 
Guarantee. Not soid 10 fesidents or minors: 


GRAYSON CO. - ‘Dept E43, Vii) Ave., N.Y. C. 10 


MONEY-BACK 
GUARANTEE 
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‘Sworn statement from CHAS. LEMMING reads: 


After staring 2$ 
sine: "VE 3 
ny own Pusines® — | 


Oa DAY 


‘Mr. Leniming owns two machines [4 we? — most of it clear profit!” 


* In city of less than 50,000, Mr. Lem- 
ming started his own business after OURS IS NOT A LEASE ARRANGEMENT + You 
filling in coupon like one below. are free to operate in an independent man- 
He averaged $100 a day during ner. You sign no contract. You own the 
first year, some days $200. F. E. RE deterger outright and are always your own 
Doran grossed $1050 in a single f boss...and every dollar you take in is yours 
month, Geo, Held grossed $300 to keep. You pay no fees, or dues, or royal- 
in one week. ties to anyone. And you take no risk. Your 
How much you earn depends deterger is fully guaranteed and enough 
gely on you. You need no spe- — supplies come with it to return far more 
cial skill, no large investment. Start spare time than your investment. Many earn the cost 
until full time justified. Hire helpers as needed. of the deterger in a week or two. It costs 
NO SHOP NECESSARY - You clean upholstered nothing to get the details... write ropay. 
furniture with efficient PORTABLE ELECTRIC ae —————————— 
DETERGER on customers’ premises—homes, re VON scraper wi 
hotels, motels, etc. Auto upholstering, too. No 
hauling; operate from your home. Watch busi- | {'can'start my oun permanent 
ness grow as customers tell friends. Supplies _|_holstery Cleaning business. 
cost little; what you take in is mostly profit. If | ome 
you want to be independent—free from layoff ! 
bosses—start this profitable year-’round busi 1 Adaron 
ness of your own. We will help you to start and 
work with you for your success, | y———______— tans —Sioh 


ELECTRIC APPLIANCE Upped My Earnings $200 A 
SERVICE NEWS 


H A “MUST” FOR H 
' APPLIANCE REPAIRMEN ! 


‘and locksmithing seems to be what I've been 
looking for. I've increased my monthly earn- 
ow 1n its 43th year—te the Only Publication Servin 

TIRE Appltance Hepair Field. 


ings by $200 just during my training period." 


Add $0% - 100% to YOUR INCOME with 
asy Spare time earnings, Cash in on nation- 
wide shoriage...in good times and bad. 
Quickly step into a tig-pay opportunity job 
high profit shop of your own. 


Earn Extra Money RIGHT AWAY! All 
Special Tools, Supplies Furnished . 
ion,. minor physical handicaps 
don't matter in this growing trade. You can 
‘quickly qualify as a skilled locksmith. St 
at home as little as one hour a week, 
practical experience through well-illust 
lessons. Do real jobs on car lock: 
Yocks, padiocks and safe locks, under guid: 
ance of experts. 
FREE Illustrated Book 
For # future a8 your own boss or in a high- 
pay Job. send for FREE book and sample 
Fesson' pages. Only, school of ite kind. Lic 
State’ of" Na. “Ace'd. Member ‘NHSC. Vet 
Apo'd. Lockemithing Institute (Diy. of Tech. 
Home’ Study Schools! Dept. 204-3, Little 
Falls, NJ 
‘MAIL COUPON NOW!- 
LOCKSMITHING INSTITUTE, Dept.204-3 
Little Falls, New Jersey 


ASN oFrens 
[pone 


iby service firms, technical Informal 


TRIAL OFFER 


<4 
LECTRIC APPLIANCE SERVICE NEWS (Pubiisned 
505 NW. La Salle St, Chicage 40, i ni 1 
GENTLEMEN: Enclosed find Q Cheek © Money Order © Stamps ff 
1D Cash to cover my subscription as T have indicated Below! 

12 81.00 for 4 months trial subscription, oF 
© $2.00 fr year" 03.00 for 8 years G'8400 fr 9 yeaa 


By (individvat) 
(Print here) 


Salesman wilt | City____Zone__State. 
{eat O Check if Veteran 


1 
1 
1 
I 
1 
I 
i 


Loc lc lle eee 


OTHER OUTSTANDING FEATURES 

“"e Twin blodes (smoother cut) 

© Bel! drive blades (means no 
sprung crankshaft) 

© All steel construction 

© Ball bearings throughout 

© Clutch for engoging blades 

® Automatic brake prevents coasting 

©6 HP 4 cycle Lovson engine 
32" cut 

ed from $299 to $309 


factory 
folder ‘ond neor 


GET MAXIMUM FIRE POWER 
PLUS A LIFETIME 
TUNE-UP WITH 


TRANSISTORIZED ELECTRONIC 
IGNITION SYSTEM 


Avatabe NOW at 
Sereeaeletbar Sans 
Bey oe 

one Lamoneramies Kc. 
IAN. Ashland Ave. © Chicago 22, Ilinols 


Fix Cars Faster 


yy With MOTOR’s 2-in-1 
Auto Repair Manual! 
| Fe, ot 


TRY GIANT 
ILLUSTRATED 
HOW-TO" BOOK 


FREE 


FOR 10 DAYS. 


TRIAL. Then, 
a 


CHICAGO SCHOOL OF WATCHMAKING 


2330 Milwaukee, Dept. 443, Chicago 47, Il 


MUSCLE BUILDING 
INFORMATION 

Sensational New Methods 

Less Time—Less Effor!—Bettor results 


Given to men who want to get into 


CRIME DETECTION 


FINGER PRINT IDENTIFICATION 


BLUE BOOK 
OF CRIME 


FREE! 


BE FREE FROM TRUSS SLAVERY 

Surely you want to THROW AWAY 
TRUSSES FOREVER, be rid of Rupture 
Worries. Then Why Do you put up with wear- 
ing a griping, chafing and unsanitary truss 
the balance of your life? If you do, it, will 
NOT be through necessity but through choice 
on your part. 

Now there is a modern Non-Surgical treat- 
ment that is designed to correct rupture. 
These Non-Surgical treatments are so de- 
pendable that a Lifetime Certificate of As- 
surance is given, Write today for our new 
FREE BOOK that gives facts that may save 
you painful, expensive surgery. Tells HOW 
and explains WHY NON-SURGICAL Meth- 
ods of Treating Rupture are so successful 
today. No obligation. 

EXCELSIOR MEDICAL CLINIC 
Dept. HeZ38, Excelsior Springs, Mo. 
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special 
delivery! 


The Stewart-Warner “240” Electric 
Fuel Pump offers distinct advantag. 
for anyone wanting to perfect his car’s performance. Re 
able and efficient under all conditions. Has adjustable 
automatic pressure regulator (exclusive with Stewar' 
Warner) that keeps fuel flowing smoothly to the carburetor 
..prevents flooding, starving, “vapor lock"...helps you 
get instant starts in the coldest weather. You can ¢ 
install it yourself. Available for 6 or 12 volt electrical s 
tems at leading service stations, garages and ps 
See the difference in the Stewar "240 
Fuel Pump. (Also ask about the "'220” series. 


Si INSTRUMENT DIVISION 
STEWART- WARNER 
[Exceticnce] 


CORPORATION 


-43, 1840 Diversey Pkwy.,Chicago 14 


fessenger” CB Transceivers...rated 
BEST in Nation by Electronic 


Distributor Salesmen" CO DIESEL CO ELECTRONICS 


O auto ( AUTOMATION 


tarting salary of students, com- 

License, Electronica Techni: 

and those completing our Diesel 
Automotive Training, ia $4,300 per year, 

[Afver becoming familiar withthe induatey, 
theit aalary usually increases to $6,000 oF $7, 
per year. 

After they become senior technicians, or 
master ‘mechanics, they can earn $8,000 to 
$10,000 per year. 

When they become specialista, or a part of 
management. or start their own Business « « 


NEARLY 50% OVER SECOND CHOICE BRAND, 
4 feature-packed ‘‘Messengers”... and 


Selective Call System outperform everything! Tpanagument --- or start thei ow 


RESIDENT SHOP TRAINING is easier and costs less 


=f than you may think! We pro jou with: 
pymare autiod than Sor el ep | housing and part-time jobs while in school, plus 
Station P | J _freotnationswlde placement service for graduates. 


Messenger Check ees ‘ebove in which you ore interested ond mail for 


cracraa C> 


— BAILEY 


ancrEOHIGS 


SERIA ye stl act So na sat me 
NEW! 4-colc saTomaTion 
BROCHURE write |E.F. JOHNSON CO | 

foryour tree copy! | \ee| 2002 10m Ave. 5m, Waseca, Minne 


4g 


v=... LAFAYETTE (1) 


1963 CATALOG 630 
388 cunt size Paces 


It's New—It's Big— It's Better Than Ever 
Ws from the “World's Hi-Fi & Electronic Shopping Center" 


Here it is—the exciting, all-new 1963 Lafayette Catalog 
388 giant sized pages—everything in hi-fi and electron 
ies for''tne audiophile, technician, hobbyist, student 
engineer and serviceman. Thousands of items’ at lowest 
prices, 


Lafayette Locati 


Syosset @ ama Searsdale 


MAIL THE COUPON FOR YOUR FREE CATALOG 


Lafayette Radio, Dept. KD-3 
P.O. Box 10, Syosset, L. 1., N.Y. 


Rush My FREE 388-Page 1963 Lafayette Catalog 
Name 
Address 
ity___zone. 


State. 


Best $ you can spend on your car 


HASTINGS? 


PISTON RINGS 
OIL FILTERS 


for metals, glass, china, tile, most 
plastics, other non-porous materials 
It's Elmer's new Epoxy glue—the new wonder-glue 
—the “‘stickingest” glue made especially for non- 
Porous surfaces. The molecules of the Epoxy bond 
with those of the surface to be repaired. Dries 
clear, strong, and waterproof. Send stamped, self 
addressed envelope for your FREE copy of “WORK- 
ING WITH ELMER'S EPOXY.” Elmer, The Borden 
Company, Dept. PS-43, 350 Madison Ave., New York 
17, New York. (Available in Canada.) 


L LAWNMOWER 


SHARPENER 


“Two-Way” Grinding Option means a 
bigger profits for you! 


‘The Ideal sharpens any 
reel-type mower by either 
“Hook” or “Straight- 
Line” methods. No lim 
s, every job perfect 
nd filing. Rug- 
‘screw adjust 
t slip, '% hp. 


The-Fate-Root-Heath Co., Dept. PS- 4, Plymouth, Ohio 


1P{0]L/¥/S/E]A(M|S]E)ATL| 


TUB CAULK * TILE ADHESIVE 
Pure White + Elastic 
Permanent 

Sticks like glue! 101 Hous 


REPAIR HYDRAULIC JACKS 


BIG MONEY 1x 
CarTooning 


‘A BODY LIKE 
IN SHORT TIME 

DAN LURIE BARBELLS! 
SEND FOR FREE GIANT CATALOG 


[ee A 
REAL 
ESTATE 


BROKER 
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“Don't forget 
the RISLONE, 
Ralph!” 


"$7,10850 ji! 


SERVICING RADIATORS!" 


YOUR 
OWN 
Boss! 


CELAIN, A 


where. Practically no competition 
& ‘refinish bathtubs, refrigerators, 
niture for $10, $25 or more per hou! 
tors, landlords, hotels, 
Full or 

Be an 


OFFERS ONLY 


ARK 


‘75TH ST.—CHICAGO 4! 


BE A CERTIFIED 
MASTER 


REFINISHER 


EARN UP TO §25,00 PER HOUR. 


REPAIR, REFINISH, TOUCH-UP POR. 
LIANCES, FURNITURE 
LEARN IN SPARE TIME, AT HOME! 
Master Refinishers are badly needed every. 


hospitals hire you. 
art time. Year “round, no layart 

i eas ee 
OFFERS ONLY COURSE OF ITS KIND! 
BONUS! 2 WEEKS IN CHICAGO FOR ON- 
JOB TRAINING, NO ADDED COST, SEND 

NAME, ADDRESS FOR FREE FACTS! 


INSTITUTE 


ILLINOIS 


Prove it yourself— 


RISLONE babys your 
Car’s engine as 
nothing else can! 


Want better gas mileage? Lower oil 
consumption? New car pep? Add 
RISLONE® every oil change, or 
when you're down a quart. Cleans 
‘out power-robbing gum and sludge 
« restores quiet, efficient engine 
operation. Nothing like it to 
maintain lubricating efficiency of 
all motor oils, including the new 
long-life types. Now, with longer 
intervals between oil changes, it 
becomes more important than ever 
to use RISLONE regularly. Your 
money back if RISLONE doesn't 
improve engine performance. 
At your service station or garage. 
$1.50 per quart. 
Slightly higher in Canada. 
Free Proof of Performance Book 
Record your RISLONE performa: 
statistics get valuable driving ind 
money-sa 


a: ing Shaler Company, 
bent. PS4, Waupun, Wisconsin, 


wood rena 
PRESERVES WOOD FOR GOOD! 
Stops Rot! Kills Termites! 


‘AMERICAN INDUSTRY NEEDS 
TRAINED ENGINEERS NOW 


BACHELOR OF SCIENCE 
DEGREE, 30 MONTHS 


VE 2 YEARS! TIME 


ENROLL NOW 
FOR NEW TERM 


HEALD £1 
Van Ness at Post, Dest. 
STREET 


APPROVED FOR VETERANS 
jor FREE Information 


IDDEN PROFITS 


In Broken Electrical Appliances 
EARN $3 TO $5 AN HOUR 


Spare time, full time — Ls 


‘plances. 
‘000, mulion 3 homes right 
‘te milion more bought each year. People need them Axed, 
times or bad. YOU make good money doing 

{tin Sour basement, garage, even on Our 
Kitchen ‘table, 

QUICK WAY TO GET STARTED 
For Jess than 20 cents a day our easy, well- 
iiNistrated instruction — backed by 45 years 
of success in home training ~ prepares you 
for'top earnings in this booming Held. Bart 
Reid ot ‘Thompson, Ohio says: "Made 4510 


SHOWS HOW 


‘time, NRI course is 
Briceleas.7°At no extra, charge you get our 
oem A Tester Hit, too. Finds a 


Send Free Book, Free Appliance Re 
‘Course Lesson. “Ain interested tn: 


‘Accredited Mamber ational Nome Stedy Covel H 


This powerful 6 h.p. riding mower saves 
time and work on many tough, year ‘round 
Gard-N-Yard jobs! Ariens’ EMPEROR 
mows, aerates, rakes, rolls, fertilizes lawns; 
hauls ‘carts. ... plows snow. Choice 32” of 
26” rotary mower. Has rear-mounted 6 h. 

engine for extra traction, stability . .. 4 speeds 
forward; reverse—fingertip controls. Built 
for long service—priced to save money! 


\e 
rake 


For free Emperor literature 
send nome and address fo 


ARIENS COMPANY ° 


159 Calumet St., Brillion, Wis. "ormeve™ 
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CAR-MAC: 


> Snap-Apart — 


PAINT LIKE PROFESSIONALS DO 
This EASY-HOOK Way! 


0. F. HOELZE! 
106 Parkview Avenue, Por 


‘New 70 page catalog 
includin, 
runabouts 


bala: 
0 
flying boat 
accessories. 


TAFT MARINE WOODCRAFT 


Dept. PS-463_* 636—39th Avenue N.E. + Minneapolis 21, Minn 


PROFIT IN YOUR SPARE TIME 
SMALL ENGINE REPAIR PAYS BIG! 
Cason" Ponermson ta Sex * Tete 
MAKE EXTRA MONEY — ox fix your 
own engines and SAVE! IIlustrated, easy-to 
fan See teed tr ttn fs at 
far Foeintratin, Wate Toy 
MCOLM TECHNICAL eee 


RUPTURED? 


TEST THIS TRUSS FREE 30 DAYS 


ng relief of reducible faguinal 
rupture. If not satisfied after 30-day 
{fal purchase price refunded in full, 
Write now for free book onrupture care, 


WEB TRUSS Co. Dept. PS-4, Hagerstown, Md. 


hydro- 
prams, sail 

,’ catamara: 

oats, hydrofc 


and 


‘QUALITY READING GLASSES for FAR ond WEAR 
Recommended for folks approximately 


40 years or older who do not have astig- 
matism or disease of the eye, and who 
have difficulty reading or seeing far. 


ADVANCE SPECTACLE CO. Inc., Dept {ZEN 
S37 So. DEARBORN ST. CHICAGO 5. ILLIN 


translucent fiberglass building panels 
IL OWN. BRIGHTENS YOUR 
BUILDING IDEAS WITH 


Coben id bighi 


Transform ordinary building ideas with the 
color and light transmitting beauty of FILON. 
For patio roofs, carports, fences... dividers, 
shoji screens, fuminous ceilin, outdoors 
and in... applications unlimited! Easy to work 
with: saw, nail, drill with ordinary tools. 
Weather-resistant, shatter-resistant, durable. 
Only FILON has unique parallel nylon-strand 
reinforcement for extra strength, your hall- 
mark of quality in fiberglass panels. Available 
in corrugated and flat panels in sheets and 
rolls. Ack for FILON at your lumber or build- 
ing materials dealer, 


NEW! FILON “IDEA-PLANS" KIT 
Colorful, 12-pa folder; individual 
building plans for patio roofs and carpor 

fences, awnings, shoji screens, home green 
hhouse-utlity shelter. Send oniy 10¢ to help 
cover handling, po 


FILOWM, CORPORATION 


333 N. Van Ness Avenue, Dept. 3-18, Hawthorne, California 
Sales Offices in Principal U. S. Ci 


New rugged design retrie 
Fen sien fal 

3 
Baws Points ios Cox 
Rye Pulls 5°Ibe axaxl 
Mao ‘Alnico amall bar (1x3. 


for a Duraclean dealership? 
* Start full or part time, $9 hourly 
* No shop, no experience needed 
MAGNA MAGNETICS” 7777 Sunset, Los ‘Anas i Cail. ast P © We'll help finance you 


We are looking for a reliable, honest and able man oF 
woman ta own a service dealership in open locations 

We'll help finance the right person who has a few hundred 

‘ol his own and zeal to' work for success, 

This business grows from recommendations and 
orders. Dealers often gross $6 hourly profit on EACH servi 
fan 'S9-on own service. Only one xinail job day 
Brinks « good starting income. 

Our dealers provide 6 ursently needed services to homes, 
hotels. ‘theaters, clubs, motels, car dealers and institutions 
They operate from office. shop oF home: 

Jobs come from ads, mailines, lecorators, up- 

ores sine ads. 
no experience. . . no old methods to 
experienced dealer will train and assist 
you. reveal the proven ways to bulld customers, Its easy 
To'iearn ."* “quickly established 

Our staff and dealers work toxether. We hold regional dealer 
0 countries, 20 buildings dorms, arm. Coppur, | jp etnettt and dealers work tog 
boratories. Employment help provided, SAVE | Mectnas, training schools, conver os 

| ‘Mimniture”é ‘carpet 
for catalog and complete information. Dealers often stay at present job while customer list grows 
‘then £0 full time. lining up Jobs Tor servicemen, Many edd 


Indiana Institute of Technology perenne eercleg Riacteegh ase? 


ENGINEERING \ B.S. DEGREE 
SCIENCE & IN 36 MOS. 


Ssoctented.” 


ner endorsements 


Besides a growing income, your dealership grows in value, 
Dealerships resell st up to 10 times their cost" We help deal: 
re sell if they wish to. 


i | Washington Bovlevord, Fert Wayne? tndiona | |, cavermment frures show service businesses growing much 
| paz einen me seages Des oman | CE ea te eae’ #158 MO ST 
| fy Acropace ng ineeting echanlcal Engineering I you believe you have the quallications to start ama and 
ces nner Heshnio Paso | | grdl Yu ae rae bane tott aaa ar aa et 
1 A Gham asics Nea | | Ssouctlaad du'actt"YouBeed to Ssclae whether tis ie the 
iat ager fii BOOESS Tor you nd cheer, 
1 r)Etectronic Ensineerine A Mathematics i} ‘But don’t delay, Your location may be open NOW . . . but 
| Sane | | atc ate Basar i Seiad es 
Lon Duraclean Co, 3-184 Duraclean Bldg, Deerfield, 1M 


|AUDELS GUIDES | Mf Would YOU Like to Make 
Sobor gra 1,000 A MONTH? 


HOME APPLIANCE SERVICE GUIDE. 864 Poges, 
TV & RADIO SERVICE LIBRARY. 2 Book Set 
HANDY BOOK OF ELECTRICITY. 1052 Popes 
PLUMBERS & STEAMATTERS GUIDES. 4 Back Set 
PAINTING & DECORATING MANUAL. 585 Pages 
CARPENTERS & BUILDERS GUIDES. 4 Book Ser 
WELDERS GUIDE. 608 Poges 

MATHEMATICS MADE EASY. 672 Poges 


That's What Stonley Hymen 
‘Mode Selling PRESTO 
Amazing Midget 
Fire Extinguisher 


MASONS & MDERS QUUDE 4 Book Set 
ELECTRIC MOTOR GUIDE. 105: 

SHEET METAL PATTERN LAYOUTS. 1152 Pages 
DO-T-YOURSELF ENCYCLOPEDIA. 2 Book Ser 

NEW MECHANICAL DICTIONARY, 712 

WATER SUPPLY AND SEWAGE. 436 Poges 

PRACTICAL CREATIVE PHOTOGRAPHY. 416 Poges 
GAS ENGINE MANUAL. 430 Poges 

OUTBOARD MOTORS & ROATING GUIDE. 400 Pages 


THOAY FREE EXAMINATION 


VY EQUIPMENT 
HE EPAIR-REBUILDING 


OPERATOR, NE 
jperateeranen 
eerie i wen do 


LEARN 
MEAT CUTTING 


SAVE SHIPPING COSTS! chacthare if you enone complete por: 


cede: apr potoge caren Toure vone a reg 


WATIOWAL SCHOOL OF MEATCUTTING, bent St 


CAREER BOOKLET 


a success future in [BE A MAGICIAN! {2 


Engineering and pes Ter as eae ter se x 
SERN "Cad prion ee'Be et \ 
Engineering Technology Ue neha ikon your neil 
: ere BUSH TOE now for 
Write for your copy! Keperra Hee 


‘Anshan, Paso, Sur Unine 
PERE gi Wik Inde 
Moustor loourstentss Dre Pst 


| MILWAUKEE SCHOOL 
OF ENGINEERING rs 
Dept. PS-463, Fires 75 Rounds 
1025 N. Milwaukee St., Milwaukes NEW Automatic 
Tell me about an engin 
residence study In: 


O Electrical O Mechanical 


Rr ee re ee 


{00 hotels $1). (250 ahotshll $2) 


Sach 18 tn Moone gwen ats i pois 
iSite eens tT Ka 
u R ISTE eto os one oy 
(St eg toe at ace hard 
Sec cen te eae as Navel 
setae on St Saas Mer 
esd e on aha eet, lien 


Dealer te 52” lengths, ony diameter. Write for details. 


tawitea THE WACO AIRCRAFT CO., Dept. K, Troy, Ohio 


Ends Wood 
Splitting Drudg 
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A LOW-INVESTMENT, HIGH-INCOME OPPORTUNITY 


Turning dirty drabness into clean, gleaming new- 
fess is the purpose of Colorcrelo. When, Stocco, 
genet, or eee otenry becomes shay sn 
fimerwsrn whether ifs'a Rome ot mon! ory 
of commercial or aikding 
job awaiting the local Color- 
trator. In the brielest ot time, old 
facea ‘are Wwansisrmed. into" walls ol 
colorful beauty that sutlasts the years 
rat small cost to the owner and good 
Bist to the Colareretor” Write fot the 
lorerete Opportunity Book: 


| W.E. DUNN MFG. CO. INC 
1 "'s77' onawa Avenve, Holland, Mich 


MAKE Fo $59 AN HOUR y HOME 


a 

loner, Advertiing. Clears, 
lirect from fae" 

crores. 


Somer pref; Senor Ste 
yin any rlen. Paya fer alist Cane, 


ito foe fre data 


. AMAZING METHODS REVEAL 


DISGUISED HYPNOSI 


LEARN THESE SENSATIONAL TECHNIQUES AND TRICKS 
TO CAUSE THE “INDIRECT” HYPNOTIC TRANCE... 
WITHOUT THE SUBJECTS KNOWLEDGE! 2 


PER YEAR 
Compounded 
Semi-Annually 


© REASONS wy 


ASSETS OVER $24 MILLION 
@ ACCOUNTS INSURED TO $20,000 BY 
AMERICAN SAVINGS INSURANCE CO. 
HOME OFFICE JACKSON, MISS. 
@ 44 YEARS OF CONTINUOUS SERVICE 
@ STATE GOVERNMENT SUPERVISION 
@ SAVERS-BY-MAIL IN 50 STATES 
AND 45 FOREIGN COUNTRIES 


PLUS FREE GIFTS 


$ 100 10 § 209 
$ 250 10 $ 499 
$ $00 10 $ 999 


1 Clock © 


$1,000 10 $1,499 - 
$1,500 10 $2499 - 6 € 
$2,500 10 $4,999 = $5995 Be 


$5000 10 9.990 - 6 £. To 
7150 


Diver oF Dormeyer Hand Miner 
Rode or 52.Pece Stoiniess Steel Set 


(Gift Offer Void in Stotes Where Prohibited) 


Savings varked by the 20th 
Earn from the 1st of the Month 


UTAH SAVINGS 
and Loan Oss 


65 North University Avenue, Prove, Utah 


@ ( Please Send Further Details 
1 Enclosed is remittance of 


| 
Nome... 
Address 

 —_—— 
Gift. Choice: 
eecce 


Ps @ 


... To open my account 


GIANT NEW 1963 


R E E CATALOG ae 


—— = : ‘mm Roll or 35mm 20 Exp, Mid. 


8mm MAGAZINE . . 
‘35mm 36 EXP. MTD. 


EREE 25th Anniversary 
i ‘and Processing, Splicers, Titlers, Screens, 
werwree/ Viewers, Cameras, Projectors at low discount prices, 


4247 5. Kedrie_@ Chicago 92, II,_@ DEPT.PS 


‘Soe’ éan eausl Bay from E 
SEND FOR FREE CATALOG 
BUR BARBELL CO. 
Dept. P5, 1012 McGee St., Kansas City 6, Mo. Lyndhurst 5, New Jersey 
] Rush me FREE 1963 B-A Catalog. 


MY SPARE TIME HOBBY 
MAKES ME Ds 


$5°° an hour 
CASH PROFIT : 


/ 


START YOUR OWN SPARE TIME BUSINESS 
You can turn your spare time into Big Cash Profits 
with your own COMPLETE SHARPENING SHOP... 
Grind saws, knives, scissors, skates, lawn mower 
blades, .”. all cutting edges. Your Own Cash 
Business with no inventory... right at home... 
‘no experience needed. 


FREE BOOK Jells how you can start your 
‘own spare time. business while you sre 
Still Working at your regular job. Low Japp 


Cost — time payments only $15.00 3 Aiaas 
month, Send coupon today. 


fest Jackson 


ELECTRIFY ‘pixie onGan 
YOU CAN QUICKLY END TIRESOME FOOT-| 
With @ Compact Low-Cost Lee Silent Su 


I send Free Book 
| gation. 


{Nam 
{ Address. 
+ City. State. 


Sy LEE MUSIC MFG. CO. — 
Box 595, Tujunga, Calif, 
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Not everyone does as well, but T. N. CODY, who started a business of his own, reports 


For 12 months $s PER 

I’ve averaged MONTH 
INCOME 

—most of it clear profit for me! 


Many men have discovered how to be independent, to be free of layoffs 
and bosses. C. G. Naples grossed more than $200 his first week. A father- 
son combination grossed $44,000 their second year. H. Lemon says, 
“I netted $133 in one 8-hour day.” 

How much you earn depends largely on you, but we help you to 
start and work with you for your success. You need no special 
skill, no large investment. Start part time if you wish. Hire helpers 
as needed. 


NO SHOP NECESSARY - Our PORTABLE ELECTRIC DE- 
TERGER shampoos rugs, carpets right on customer's floor. 
Wonderful results bring you repeat business, large fees. So 
efficient and safe, it is used by largest hotels and railroads. 


OURS IS NOT A LEASE ARRANGEMENT ~ You are free to oper- 
ate in an independent manner. You sign no contract. You 
own the deterger outright and are always your own boss 
-+.and every dollar you take in is yours to keep. You pay 
no fees, or dues, or royalties to anyone. And you take no 
risk, Your deterger is fully guaranteed and enough sup- 
plies come with it to return far more than your invest- 
ment. Many earn the cost of the deterger in a week or 
two. It costs nothing to get the details...write tooay. 


MFG CAR TOP- FISHERMAN 


ere Peat 
MAIL COUPON TODAY FOR FREE BOOK 


i 
Without obligation send me FREE booklet ! 
about youre berenans and tall mehow | 
Tin start my own permanent, poseable | 
sine, | 

| 
| 
| 
| 


Addr 


City__zone__stte. 


| 


! 
| 
I 
| 
| Nome. 
| 
! 
| 
L 


. Low, Low Price 

NEW TRIHEDRAL HULL—Provides greater 

Se EG S197°° 

you through rough water comfortably. 

EAL OUEE blbee eitad Comer tiG WEIGHT APPROX. 110 LBS. F.0.B. Union City 

No rivets to pop, no screws to replace, For further information write 

corrosion: No metallic R GLASS BOAT COMPANY 
: 16 Fourth Avenve, Union City, Pennsylvonia 


LEARN ELECTRONICS AT HOME 


FOR A BETTER JOB WITH BETTER PAY 


Choose from these courses: 1. Radio and Electronic Fundamentals 2. TV TOUT AND MAIL FOR FREE BOOK! 
Servicing 3. Color TV 4. Communications Electronics 5. Automation Electronics 
6: Computer Programming 7. Transistors 8. Electronic Drafting 8. FCC License! RCA INSTITUTES, INC. Home Study School, 


Dept.PS-43 350 West Fourth Street, N, Y.14,N. Ys 
Preparation 19. Mobile Communications. peer hep lecetpealal omni fearlo 
RCA Institutes offers you the finest training-at-home program in electronics. | “Your Career in Electronics” describing your 
Practical application Begins with your first lesson. All equipment furnished is | electronic home study training program, 

of prime quality ... to Keep and use on the job. Pay only as you learn. Courses j N° salesman will cal. 

for beginners and advanced students. Approved for Veterans. [ Name. 


RCA INSTITUTES, INC. 
A Service of Radio Corporation of America 
The Mott Trusted Name in Electronics city. ZONE nn, Stat 


CANADIANS Take advantage of these same RCA courses at no additional cost. No postage, no cus- 
toms, no delay. Send coupon to: RCA Victor Company, Lté., 5581 Royaimount Ave., Montreal 9, Quebec, 


V address 


51 


WEAR THE SHOE THAT’S 


FOR YOU 


Siege 


Designed and built for comfort 

and service .. . 50 different 
Thorogood Job-Fitted Work Shoe 
styles to meet the requirements of 

30 basic occupations. Look for dealers 
displaying the Thorogood sign; 

or write to us for the name of 

the one nearest you, 


AQeinbrunrn, 


A fextron] OlviSIOon 


MILWAUKEE 1, WISCONSIN 


Luger F berglass or Plywood 


Save You 
Money: 


BOAT KITS 


sree 
Enum caee 

etn pee tin 

> “J sreelsion molded from factor 

ee SD Seis tsuneo, 

Pe. Ei a 


‘Money ack Guar- 


io Far! 


NEW A/-F/ 
PERFORMANCE 
‘The Exciting NEW 


move. «22 BENJAMIN 


CO: 10-SHOT SEMI-AUTOMATIC 


.22 PELLET PISTOL 


EXTRA MARGIN 


BENJAMIN'S Unique 
‘DOUBLE SArETIES 


or 
‘SHOOTING COSTS! Handsome, Dynamic. Mechan. 
cally Maliable, MODEL 427 combines Traditional 
IN PEA oe ‘and ACCURACY with 

ining 
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engineering degree in 27 months 


Industry demands graduates, Enjoy higher income... 
advancement. Major corporations regularly interview 
and employ seniors. BACHELOR OF SCIENCE DE- 
GkEE IN 27 MONTHS in Electrical, Mechanical, Aero- 
nautical, Chemical, Civil Engineering. IN. 36 MONTHS 
B.S. Degree in’ Business Administration (General 
Business, Accounting. Motor Transport Administra- 
tion ‘majors). One-year Drafting-Design Certificate 
Program. Small classes. More profeasional class hours, 
well-equipped tabs. “Campus. D New library 
foderate costs. Founded 1884. Enter June, 
September, January, March,’ Write, J. F. 
McCarthy tor’ Catatea and i:vour Career’ 
Book. Learn’ more and you'll earn more, 


343 College Avenve © Angele, Indiona 
75 POWER eaiserix $39 


ern a roe 


TPS ES eae aR 


HOOSIER MACHINE PRODUCTS Co. 
314 Sc. Gm st. Phone CRG-3442 Pendleton, Oregon 


Plan offers you 


{Beat dizect 
TaTaN WTSU BERG BOSE eae 

MELLINGER, 1554 S. Sepulveda, Dept.K244, Los Angeles25- 

You Can Havea 


HE-MAN Voice 


STRENGTH 
scirntine way. orn 


your volce this tested, 
"may Ow te 


fee ‘raining sods, mostly 
‘Sent. No miusie. required. 


FREE BOOKLET 


Write today for Bugene Feuchtinger's 
2 Success Veiee-® 

rookie malled post 
bother sou. Send 30 


‘salesman Will 


Chicago 6, t- 


HUNTIN 
WITH GAS 


A GROWING SPORT 
Rattlers run, gophers go and fox fume 
... When you hunt with TEAR GAS . 


It’s been a long hard winter cooped up in the 
living room looking at TV. The spring woods 
beckon! Your trigger finger is itching, and 
your hound dog instincts are at fever pitch. 

If you've got some experimenting blood in 
those hunter’s veins of yours, you might want 
to try the fast-growing sport of hunting with 
TEAR GAS the equipment is cheap and 
simple. You can use a special .22 caliber auto- 
matic or a single-shot .38 caliber, fountain 
pen-type, TEAR GAS discharger; ‘neither of 
which will run you more than a sawbuck. 

Your quarry is everywhere . . . in holes, 
caves, tree stumps, hollow logs, burrows and 
mounds. It doesn’t’ matter if your region is 
woody, swampy or prairie . still hold 
game galore for this sport, 


i wee 


Rattler with fangs bared lunges from hole as hunter 
Pumps another shot home from @ .22 gun. 


Your quarry is so varied, you never know 
what you're going to come up with next, Poke 


your pistol in a hollow log and you flush 
out anything from a valuable mink to a snarl- 
ing bobeat, That harmless-looking hole in the 
ground may harbor a spitting rattler or a 
frightened gopher. Just use a little caution and 
common sense—watch that the wind doesn't 
blow gas in your direction. 

You don't have to be a deadeye, either, for 
in this sport you just about can’t miss. The 22 
gun shoots a cloud of gas about 6 feet and 
will fire 6 times without reloading. The .38 
magnum shell that shoots in the pen goes 12 
to 15 feet with a wide area exposed to the gas. 
So, use the gun on small animals . . . the pen 
on big ones, point your weapon at the target 
and fire away. If there’s anything in there, it 


will be out and running in saurt order! This 
makes them ideal for farm or ranch pests. 

Hunting with gas is free from a lot of cum- 
bersome regulations. The Federal Firearms 
Act exempts these items, since they cannot 
possibly be used to fire live ammo of any kind. 
Since Uncle Sam allows no small arms ammo 
(even blanks) to be mailed, the whole works 
are shipped by bus, express or U.P.S. So, it is 
best to order additional ammo with the 
projector. 


& we 
Here @ fox races from his lair with tear-filled eyes, 
after the powerful .28 Magnum Pen did its work. 


Many of the boys on the local game com- 
missions are encouraging sportsmen to get rid 
of game- and bird-killing pests by flushing 
them out with TEAR GAS. They'll generally 
give you the green light to try for anything 
which isn’t protected. In Florida, for example, 
our hunters went after—and got—bobcat, fox, 
snake, skunk, opossum, coon, squirrel, go- 
pher, armadillo, rattler, tortoises and mixed 
reptiles. In other regions you can add all 
variety of varmints, such as nutria, rats, 
moles, shrews, woodchucks and prairie dogs. 

Even the animal-protection people do not 
object too strongly to this sport, since all it 
does is give the critters a good cry and some 
exercise. 

If you're not going hunting, these devices 
are excellent for personal protection in your 
home, car or your wife's purse. 
f———hwnr Year “Round: 


ten ae 
Pen 30 Ca. oh $11.98 


28 hath 75 wm 2010 $1350 
32 Soh 1S 40 100 fer $13.50, 
522k 100 or $1.25: 


ours 22, missourt 


MANUFACTURE THIS BEAUTIFUL 
CONCRETE OUTDOOR FIREPLACE 


Right In Your 
Own Backyard 


$4.00 Worth of 
Sand & Cement 
produces this 
Attractive 
Fireplace. 

Sells on Sight 

from $60, to $80. 

Easy fo start your 


own Profitable 
Business. 


|G DEMANDIE 
Department Stare, 


GENERAL ENGINES CO., Inc., Dept. SF-43 
ROUTE 130, THOROFARE, NEW JERSEY 

Mr, Tor of Philadelphia writes: 1 No 

Sold 250 in first 4 months. Sell> | aga, 

ing to Sears Roebuck. ie 

Wenomaker, ond Gimbel Bros. | City 

In Phifodetsh 1 siote 


trade in that skinny scrawny, mitk 

Stoast or overweight body of 

S yours tor a new Weider. Jet- 
= Charged body, rippting with 

S mountains of ‘muscles toaded 


ry man and 
fon of every women, now! 
rove you can 
slap on 4 inches of muscles to your 
‘—3 Inches to each arm—give you 
jard shoulders, trim your waist to 
give you speedy athletic 
if you're short or tall, (skinny oF 
2 muscle 


‘oniy"25 cents 0 cover pos 
wrt tthe Vane of 


JOE WEIDER, ‘et 100-43, 
1803 Palisade Ave., Union Ci 


portunities for your own spare 
National Placement 


ur Adjuster Training Course 
tite TODAY for FREE book. 


UNIVERSAL SCHOOLS 
University Park, Dept. PS-4, Box 8202, Dallas 5, Texes 
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| Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch—- Relieves Pain 


For the first time science has found a 
| new healing substance with the astonishing 
ability to shrink hemorrhoids and to relieve 

| Dain without surgery. nee 
in case after case, while gently relieving 
pain, actual reduction (shrinkage) took place. 
Most amazing of all—results were so 
thorough that sufferers made astonishing 
statements like “Piles have ceased to be a 


problem!” 
The secret is a new healing substance 
(Bio-Dyne®)—discovery of a world-famous 


Fesearch institute. 

This substance is now available in sup- 
poritory or ointment form under the name 
Preparation H®, Ask for it at all drug 
counter 


nro ELECTRONICS 


fidental, 
Brooks Company, 348 State St., Marshall, Mich, 
lose Out! Clinton Engines 


TALK THRU ANY RADIO WITH THIS WALKIE TALKIE! 


‘YOUR OWN POCKET SIZE 


SEM aes. 


te. 
special wears ot 
lueprints and 


Complete Catalog No. 220 
CHICAGOGEAR WORKS 


440-450 W. Oakley Blvd. chleae 12, 


FOREIGN CAR 


sold in America. 


Covers every model 
right up to 1963! 


‘OST foreign cars are easy to 
fix—IF you know exactly 
what you're doing! Engines, car- 
buretors, transmissions, and 
other vital parts are often very 
different from American makes. 
With the brand-new GLENN'S. 
FOREIGN CAR REPAIR MAN- 
UAL, you will never have to work 
in the dark... never risk the 
costly damage a wrong guess can 
Jead to. You will know exactly 
what to look for and what to do, 


Thousands of Pictures... 
Evory Step Simplified 


This big, 1024 page book is filled 
with thousands of pictures... de- 
diagrams, photos, 

and exploded views of all’ mechan- 
feal parts 

Everything you read in this book 
is illustrated with clear, how-to-do- 
it photographs~so that yot fol- 
low along step by step. It's as simple 
43 1-2-3 whether you are a skilled 
mechanic or just a beginner! 

Here is what this book shows you: 

©The design, work- 
ings, and specifications 
of every component of 
every foreign ci 

¢ How to take each 
mechanism apart, in- 
spect, clean, and repair 
it, Every part of the car 
‘engine, fuel and elec- 
trical system: 


going-over, 

SPECIAL FEATURE: 
Complete factory- 
approved racing modi- 


fications for many 
sports-car models. 


Watch This Book Pay For Itself! 


GLENN'S FOREIGN CAR REPAIR 
MANUAL is the kind of book that 
pays for itself many times over. If 
you own a foreign car, it will show 
you how to perform repairs and ad- 
justments yourself — and save labor 
costs. If you are a professional 
mechanic, it will help you to work 
‘on many cars you were not qualified 
to handle before ...and get into the 
growing, profitable field of foreign- 
car repair. 


Seven-Day Free Trial 


We are so sure you'll find this book 
4 gold mine of information that we 
will gladly let you examine it FREE 
for seven days. At the end of that 
time, you may either return the book 
to us and owe nothing, or pay the 
$17.50 price in easy installments. 
GLENN'S FOREIGN 
CAR REPAIR MANUAL 
is published by Chilton 
Books, publisher of the 
famous GLENN'S NEW 
AUTO REPAIR MANUAL. 
Write to Chilton Books, 
Dept. PS-43, 525 Locust 
Street, Philadelphia 6, Pa. 
Wherever books are sold, 
or use convenient coupon. 


‘THESE IMPORTANT FEATURI 

+ Engine design differences 

+ Complete servicing of all Euro- 

pean carburetors: 8, U., Solex, 

Zenith, Weber, Bosch Diesel and 

Fuel Injectors 

* Lucas, Bosch, and Marelli elec~ 

trical equipment 

* Complete tabl 

tions, all models 
Wiring diagrams of all mod 

+ Exploded views, all vital parts 

* Detailed troubleshooting charts 

+Flat-rate time schedules in 

hours and tenths of an hour 

* All specifications in meters and 

inches... PLUS MANY MORE! 


of specifica 


Austine (Foreign) Magnette 


Healy Hillman Pring 
BMW Humber Opel 
Borgward Jaguar Peugeot 
Citroen Lancia Porsche 
DAF Lloyd Renault 
Daimler Mercedes Rover 
DKW Benz Saab 


[SEND No MON! 


CHILTON BOOKS, Dept. 
525 Lovust St., Phils 


ae | 

Please send Gurwy's Porticn Can Re- 
! 

1 
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Detroit report 


By Devon Francis 


Off to the races 


Unless the signals are switched, three 
Ford-engined racing cars will be en- 
tered next month in the Indianapolis 
“500"—granddaddy of all U.S. auto races. 
The cars are being built by Lotus Cars, 
Ltd., in England, but Ford is being coy 
about who's sponsoring the entries. The 
engines are the V-8s that power the 
Falcon Sprint, sleeved-down from 260 
cubic inches to the Indianapolis limi 
tion of 256.2, With beefed-up crank- 
shafts, the reported horsepower is a 
whopping 400 at 7,000 r.p.m. 

Chevrolet engines will also compete 
at Indianapolis. Mickey Thompson, who 
built three cars powered by aluminum 
256-inch V-8s (Buick’s 215-incher bored 
out) for last year’s Indy race, intends to 
enter four cars this year. These will 
have —smaller-displacement — aluminum 
versions of the Corvette 327-inch V-8. 

Last year’s Thompson entries looked 
impressive against the Offenhouser-en- 
gined cars until they were eliminated by 
mechanical trouble in the qualifying 
trials and the race proper. This year's 
cars, says Thompson, will weigh 100 


Aluminum-lightened 


Seay ao et 


8 


pounds less (about 1,100 pounds). The 
new engines are expected to be sturdier 
and more powerful. 

Chrysler Corp. isn’t planning to enter 
the Indianapolis race, but stock-car rac- 
ing is something else again. To give 
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their RamCharger-powered Dodges and 
Plymouths an even bigger weight ad- 
vantage over competition, they have in- 
troduced aluminum body parts that pare 
off 150 pounds. The limited-production 
factory-installed kit consists of front fend- 
ers, hood with an air scoop, stone and 
splash shields, and front bumper and 
supports. Price: $550 complete. 

Also, the battery in all RamCharger- 
equipped cars will be moved from the 
engine compartment to the right side of 
the trunk for improved traction. 


More disk brakes are coming 

At least five auto manufacturers are 
testing new disk brakes made especially 
for American cars by the Budd Co. One 
of the most interested is General Motors. 

The new Budd brake is revolutionary 
in design: four lining pads instead of 
the customary two; a vented area in the 
center of the disk that reduces heat 
build-up. These features help eliminate 
some of the objections to disks that car 
manufacturers previously had. Eleven- 
inch versions of these disks can stop a 
5,000-pound car, it’s said, 


On the way for '64 


The coming model year should see 
major retooling throughout the industry. 
Several cars, including the Buick Special, 
Olds F-85, and Pontiac Tempest, will 
definitely give up unitized construction. 
Chrysler Corp. may be returning to 
frame-body construction for several of 
their cars, too, although possibly not 
until 1965. Noise and vibration are said 
to be the main reasons for the switch. 

Ignore any rumors that Chrysler may 
abandon its torsion-bar front suspension 
in favor of front coil springs, for its 1964 
models, but look for a reappraisal of it 
by the company for 1965. 

The entire Ford line should see big 
changes, too. The 1964 Lincoln will be 
lengthened four inches to increase in- 
terior room. It also will have unusual 
new tires that reportedly provide softer 
ride, longer life, and less rolling resist- 
ance. The 9.75-by-15 tires will have an 
extremely low profile. 


OBVIOUSLY, CLEAN SPARK PLUGS SAVE GAS. 
THE PROBLEM IS TO KEEP THEM CLEAN. Spark 
plugs seldom wear out. They foul out. Slow speed city 
driving loads them up with unburned fuel and other 
deposits. The plugs short out. Your gas goes out the 
exhaust pipe. To solve this problem, Autolite engineers 
developed a new kind of spark plug. The Autolite 
Power Tip. The spark plug that actually cleans itself 


while you drive. The spark plug with the longer firing 
tip that uses the heat of engine combustion to burn 
fouling deposits away. Drive in the city? Notice that a 
gallon of gas doesn’t go as far as it used to? Guess 
what. You've got ‘em. Deposits. If you're in no hurry 
to meet ‘em again, just drive in and ask your dealer 
for Autolite Power Tip, the thrifty, long-lasting spark 
plug that actually cleans itself while you drive. 


‘SPARK PLUGS * BATTERIES + SERVICE PARTS 


 AUTOLITE 


THE NAME TO REMEMBER WHEN YOU CARE FOR YOUR CAR 


rn CGR 0 eat 
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Popular 
Science 
“An improved version of “Hon- 


1873 sen’s Writing-Ball’—a writing 
machine introduced in the past season in 
the Copenhagen Exhibition and in London 
is now adapted to the purposes of copying 
as well. 

“By interposing carbonized paper be- 
tween the sheets and making all move to- 
gether, several copies may be written or 
printed off at a single operation. It will 
thus perform the duty of several copying- 
clerks, and has also been found admirably 
suited to the work of writing out tele- 
graphic dispatches.” 


“One of the newest uses for paper is 
to employ it as skins for sausages. This 
is of course a German notion, and Wiirtem- 


19038 “Russian newspapers are of two 


clas censored and uncen- 
sored. The former must show everything 
that is printed to a local censor beforehand. 
The latter are subject to the minister of 
the interior who suppresses them as he 
sees fit. 

“Among the large number of forbidden 
subjects are news concerning disorders in 
the higher educational establishments or 
in factories and industrial works; informa- 
tion concerning the appearance of epidemic 
diseases or the spread of plague; and his- 
torical and critical articles in scientific 
journals which by reason of their content 
and distribution among a wide circle of 
readers might lead to undesirable results. 

“A recent article in Porutan SciENcE 
MoxtHty concerning the heredity of the 
Romanof family was cut out of the issue 
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and the title on the table of contents inked 


out. 

“We shall look forward with interest to 
leam whether the censor discovers this 
note and cuts it out of copies of the 
MontHLy going to subscribers in Russia 
this month.” 


1933 “Radio fans witnessed a twen- 

tieth century marvel the other 
night when they listened to a radio pro- 
gram transmitted over a ray of light. 

“An orcl played before a micro- 
phone and a 50,000 candle-power search- 
light sped the music to a studio window 
where a big lens caught the beam and 
concentrated it on a photoelectric cell 
so that the music could be picked up and 
broadcast. 

“The main problem in talking over a 
light beam is in finding a source suf- 
ficiently sensitive to go on and off 10,000 
times a second. A remarkable wireless 
lamp perfected by Elman B. Meyers is the 
answer. The lamp is an oddly shaped 
quartz tube eight inches long. When the 
tube is placed inside a high-frequency 
electric coil, a thimbleful of mercury within 
it turns to vapor and emits a dazzling blue 
light that may be flashed on and off 400,- 
000 times a second!” 


“Since the Versailles treaty forbids mili- 
tary aviation in Germany, potential war 
flyers get their gunnery training on the 
ground through ingenious expedients. One 
device employs an airplane wing mounted 
on a turntable controlled by a distant op- 
erator. It executes a dive while the gunner 
peppers it with bullets.” 


SCOUT is the registered trademark for a vehicle manufactured exclusively by International Harvester Company, Chic 


All this modern camping equipment stows away 
snugly inside the handsome fiberglass Deluxe 
Mode! SCOUT Camper. 

Look at it: fully-equipped galley, sink 
running water, 3-burner. stove and oven, a refrig- 
erator that makes ice cubes, flush toilet and sep- 
tic tank, two fold-down beds and thick foam mat- 
tresses. There's also a folding table, side seats 
and even storage area. 

If you already have a lot of 
camping gear you can get a 
Standard SCOUT Camper. This 
one has foldout beds enclosed 
by canvas roof and walls with 


NAME 


THE 


Please send me free literature on the SCOUT Camper. 


ADDRESS 


screened windows. There's enough room left over 
for all your equipment. 

Either SCOUT Camper with optional folding 
bunk takes a family of four to where the fun is, 
roads or no roads. Snappy 4-cylinder 93 hp. 
COMANCHE? engine has the power. Rear-wheel or 
all-wheel-drive provides the traction. Heavy frame 
shrugs off jolts. And ample clearance ignores 
obstructions. 

See the specialized SCOUT 
Camper or one of the many other 
exciting SCOUT models at your 
INTERNATIONAL Dealer or 


BY INTERNATIONAL ranch. 


International Harvester Company 
Department PS, P. 0. Box 7333 
© Chicago 80, INlinois 


Pall Mall’s 
natural mildness 
is so good 
to your taste! 


You can light 
esther end! 


COMPARE ALL THREE! 


‘ lar 
For tlavor and enjoyment you just can’t beat Regula 


Pall Mall's natural mildness. It's so good 
to your taste. Never too strong. Never too 
weak. Always just right! Enjoy satisfying 
flavor... so friendly to your taste. 
Outstanding... and they are Mild! 


Filter-Tip 


PALL MALL 


traveled 
's famous Ne y 
under, arou ough the finest tobaccos 
money can buy. Makes it mild . . . bu ot filter 
cout that satisfying flavor! 


I tnkct fT Manton Tae Compe "Slt iwi some 


Exact distance an entry goes on a gallon of gas is measured by fifth wheel on official car. 


‘Keep-’Em-Honest’ 


Car Tests 


How ’63 models compared in 


ECONOMY 
ACCELERATION 
BRAKING 


AR tests have become a national rite rivaling 

C bathing-beauty contests in their claim on public 

attention. “Stock” car races, cross-country runs, 

and a welter of other tests all produce results that 

makers of winning cars believe invaluable in persuad- 
ing you to buy their latest model. 

As often as not, however, these rituals are as much 

a test of men as of machines. A skillful driver or an 


By Hubert Luckett 


Premeasured gallons of gas, 
stored in chipped ice until each 
contestant is ready to start, 
insure identical quantities. 


CONTINUED 7 


ingenious mechanic can make a differ- 
ence in the outcome. And the prefer- 
ences, prejudices, and limitations of the 
tester may color the results. 

At the Daytona International Speed- 
way in January, I witnessed a series of 
tests that are different. I believe the 1963 
Pure Oil Performance Trials come closer 
to being an authentic comparison of the 
machinery you can buy from your car 
dealer than any public competition so 
far. Here's why: 

© Inspection of the entries is merci- 
less—unbelievably detailed, knowledge- 
able, and complete. 

@ Each of the trials—economy, ac- 


SPEED ZONE 


‘On the backstretch of each lap 


run, cars had to run ata true sp 


fo 


Automatie timer, actuated by a photocell set 
up beside the track, prints on a paper tape 
iife exact time a car interrupts the fight beam 
on each lap. The official timekeeper writes the 
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ECONOMY 


celeration, braking—is designed to mini- 
mize the effect of driver skill. 

© Timing and measurement, almost 
entirely automated, leave little room for 
human error. 

@ All trials take place on a closed 
circuit, with every move rigidly super- 
vised by an army of NASCAR officials. 

No stacked decks. 1 poked around be- 
hind the scenes for a week trying to find 
loopholes or soft spots that would allow 
a clever mechanic or a driving genius to 
win with a car unlike any you could buy. 
I found none. The factory reps, mechan- 
ics, and drivers I talked to, in general, 
agreed there weren't any. 


CONTINUED 


m.p.h. Speed zone was included to simulate 
everyday driving conditions, 


number of the car alongside each imprint. An 
overall average speed of 40 m.p.h. is required 
hy test rules from the time the car takes off at 
the starting line until it rolls to a stop. 


Complete stop on 
Cars with standarc 


then pushe 


ry 
fuel. Car is 
d 


n the 


d 0 
chalk mark, to tell th 
covered on. its singl 


ECONOMY _|ACCELERATION| BRAKING 
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401 to 450 | PONTIAC CATALINA. 4.879 | 10, 189.4) 7 
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cu. in: [PONTIAC CATALINA — 12.9 | 10 
large V-8 | OLOSMOBILE STARFIRE |2-4 | 14 
engines | OLOSMOBILE STARFIRE |2-5 | 16 

MERCURY MONTEREY |2-3 5 
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i PONTIAC TEMPEST 3- 
Ponting TEMPEST [3:5 

A 

3 

3 


| 270 |3-spd. 0.4. 
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321 to 361 [RAMBLER AMBASSADOR 
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221 |1 2-bbi 
221 {1 2-bbI, 


CLASS 
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WICK SPECIAL 
BUICK SPECIAL 

701 to 258 |OLDSMOBILE F.85 
cu.in; | OLDSMOBILE JETFIRE 
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ur in; [BUICK SPECIAL 62 | 18 |vs 22 
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“Did mot start. **Did not qualify. 


ACCELERATION 


-—>; clock 


circu 


Electronic brain-box is shown here ina block 
diagram, One group of circuits controls signal 
lights. in front of driv ther controls 
the clock. It’s programed with five dials 


Colored lights in a box in front of driver tell 
him when he has leveled off and is driving at 


proper speed (22-24 m.p.h.) to start ac- 
celeration run, When the green light is hold- 
ing steady he steps on accelerator. When speed 


mop.h,, timer clock starts automati- 
‘and runs until speed reaches a true 70. 
al riding observer records elapsed time. 


Some of them had to be convinced 
the hard way: Four entries were ordered 
to install completely new engines; sev- 
eral had to replace entire rear-end as- 
semblies; about half had to replace all 
their valve springs. Cylinder heads, car- 
buretors and carb jets were among other 
items challenged by the inspectors for 
not conforming to manufacturers’ pub- 
lished AMA specifications. Five non- 
stock camshafts were discovered, and 
only one out of 10 carburetors was found 


output of the generator on fifth wheel 
is accurately proportional to speed, within one 
percent, from 0-100 m.p.h. Final fine calibri 
tion is'done by varying air pressure in tire 


to have the factory-specified float set- 
ting. 

A fantastic 16,600 man-hours went 
into the precompetition inspection. The 
engines of all 57 cars entered were dis- 
assembled and each part measured, 
weighed, flow-tested, or otherwise 
checked to make sure it corresponded 
precisely to specifications. One carbure- 
tor jet that appeared stock and meas- 
ured correctly was found to give an in- 
correct flow rate when tested on a flow 


continued TI 


Brain-box for braking test turns on ready light at 60 
brake is applied, stoplight switch on brake 
car stops. 


map.h, Whi 


ic counter, which runs until 


Before final panic stop from 60 m.p.h. 
me 


bench. Inspection with a magnifying 
glass revealed that the tip had been 
peened slightly to restrict the flow. 
The official attitude is that variations 
from specs are the result of production- 
line variations or accidents. And, indeed, 


many of the off-standard items would 
have handicapped a car's performance. 
But, accidental or intentional, there 


seem to be no loopholes NASCAR's 
spectors haven't plugged. 

Eyeing the cars. They check the volt- 
age regulator to be sure it hasn’t been 
backed off to lessen the generator load; 
measure cooling-water flow—a water 
pump can be gimmicked to pump less 
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(the on 
ured), each car makes 21 stops in rapid succession. — c 


BRAKING 


counrer | | 
| Reapy ‘COUNTERS 

INDICATOR 

PULSERATE | | COUNTER YMPH, 
CIRCUIT STARTANDSTOP [9 Cletut” 
| (oMPH) | | ciRcUT / 


TRIGGER a 
F STOPLIGHT 
‘COUNT ae 


Count head on fifth wheel uses 
striped disk (actually a photo nega 
tive) to interrupt beam of light shin. 
ing on photocell a fixed number of 
times for each revolution of the wheel. 
Electronic counter counts resulting 
trical pulses and displays numeri- 
read-out of braking distance. 


that’s 


and therefore sap less engine power. 
Thermostat-opening temperature is meas- 
ured—an engine burns less gas at higher 
temperatures. Fan-belt tension is checked 
—if the belt slips, it’s not pulling the full 
generator and water-pump load. They 
guard against the ancient slashed—or 
thrown—fan-belt trick by sealing the 
hood for each run, Any car without a 
fan belt at the end of a run is disqua 
fied. 

The cars are weighed to catch con- 
cealed use of aluminum or fiberglass to 
replace standard steel parts. Tires are 
carefully inspected (some premium- 

[Continued on page 210) 


OW that man has taken his 
N first step into space through 
orbital flight, the stage is set 
for an even greater adventure. That 
will be the conquest of “cislunar” space 
—the space this side of the moon. 
What's it like out there? Is space 
really “empty”? What is the solar 
wind? What new risks will astronauts 
encounter in the radiation fields that 
encircle the earth? 
To learn the answers to such ques- 
tions, PopuLAR ScreENCE sought out a 
top authority — Dr. 


JAMES 


James A. Van Allen, 
head of the physics 


department at the 

State University of Iowa. He is the 
discoverer of the earth’s invisible radi- 
ation belts—and also their proprietor, 
according to President Kennedy. (Last 
year, during scientific controversy pre- 
ceding the high-altitude hydrogen- 
bomb blast set off July 9, Kennedy 
quipped: “I know there’s been a dis- 
turbance about the Van Allen belt, 
but Van Allen says 


TELLS 
WHAT 
SPACE 


Etat IS REALLY 
fect the belt, and 


it’s his.”) 

I found Dr. Van Allen in Boston, at 
Massachusetts Institute of Technology, 
where he was conferring with other 
space scientists. That evening, over 
dinner, I asked him about newly dis- 
covered phenomena of “empty” space. 
“Most people still think of space as a 
cold, black vacuum,” I said. “Is it true 
that scientists shared this misconcep- 
tion until very recently?” 

“Most scientists did think of space 
as a barren waste,” he said. “When we 
started getting real information, it was 
quite a revelation. 


CONTINUED 


LIKE 


An exclusive interview 
with the discoverer of the 
earth’s radiation belts, 

by Popular Science Senior 
Editor Wallace Cloud 


13 


How Van Allen 
sees the invisible contents of 
far-from-empty space 


“Perhaps I can give you an idea of 
how we felt when we discovered the 
radiation belts. In 1958, when Explorer 
III was in orbit, we had a counter aboard 
to register cosmic-ray particles. The data 
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A sea of energy, space is aptly shown colored, 
instead of usual black void. Black lines radi. 
ating from the sun stand for steaming plasma 
of the solar wind, which compresses the 
earth’s magnetic field; a shock wave and tur- 


we got back was puzzling. Radiation in- 
creased up to 500 or 600 miles out, then 
dropped sharply to zero. When we real- 
ized that the counter was too sensitive— 
that it simply got overloaded and jammed 


bulence occur where they meet, and wind 
gives earth a cometlke tall OF dast and gas. So 
manned flights have been safe inside 
Van Allen belts, but moon ships must traverse 
radiation zone, may encounter dangerous 


flares. Flare hurls pigh-soergy, 
so fast it carries alon; ips unineme 
field, which can fended cosmic raj 
contains interstellar radiation 

from sources outside solar system. 


. Space also 
many kinds 


~one of the boys, Ernest Ray, ex- 
claimed: ‘Space is radioactive!’ ” 

This brought up the radiation hazards 
of space flight. So far, men have orbited 
safely inside the Van Allen belts, but 


getting to the moon involves going 
straight through them. 

The artificial belt created by last sum- 
mer'’s bomb test is no problem, Dr. Van 
Allen said, since it will have disappeared 


CONTINUED ty 


“Space” was invented on earth before we knew what was out there 


aa aaee 


> ELECTRON 
_— 


Space in a bottle: In ordinary TV picture tube, 
electron beam. is aimed by electromagnets to 
make it scan face of tube, simulating the way 
magnetic fields deflect particles in space. Con- 
ditions of outer space (plasmas, radiation, mag- 
netic effects) occur in many electronic devices. 
But energies are much higher in space, plasma 
is much thinner than in man’s inventions. 


by this summer. Even so, a one-way trip 
through the natural belts “on a hot-dash 
escape basis” will expose an astronaut 
to about 10 roentgens of radiation—a 
lot in terms of normal radiation toler- 
ances on earth, 

“But in a high-risk mission like space 
flight, that much radiation isn’t taken 
too seriously,” he said. About 400 roent- 
gens would be a dangerous exposure. 

Making one or more round trips 
doesn’t increase the risk, he explained, 
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since radiation sickness isn’t cumulative. 
“Certain effects do build up, of course— 
such as genetic effects. It would be ad- 
visable for an astronaut to have a family 
already before traveling back and forth 
through the belts.” 

“How many belts are really out there?” 
I asked. “Some people speak of one Van 
Allen belt, but originally you discovered 
two of them. And recently some scien- 
tists have been talking about a single 
“‘magnetosphere.’” 

“The magnetosphere is the region in 
which the earth’s magnetic field domi- 
nates space,” Dr. Van Allen said, “The 
two original belts are quite distinct 
within this zone. But the fact is that 
you can map almost any number of 
belts, depending on what kind of particle 
you're interested in.” 

I had read in a news story that the 
artificial belt was created by approxi- 
mately a pound of electrons, injected 
into the earth's magnetic field by the 
hydrogen-bomb explosion, I asked Dr. 
Van Allen if that estimate was correct. 

“Actually, that’s high,” he said. “The 
amount was more like one milligram of 
electrons.” 

That's 1/28,000 of an ounce of mat- 
ter. It had caused an international con- 
troversy and created a new belt with 
very real physical effects (including 
damage to satellites, perhaps even the 
failure of Telstar). “Well, then,” I asked, 
“how much matter is there in the natural 
radiation belts?” 

“A few grams,” said Dr. Van Allen. 
“But that doesn’t give you any idea of 
the tremendous energies involved, In 
space, energy is really in command.” 

“What's the source of the energy? 
Where do the particles come from?” 

“We're almost certain the particles 
come from the solar wind,” he said. 

He explained that the solar wind 
consists of matter being ejected from the 
sun by the force of repeated thermo- 
nuclear explosions. This material is most- 
ly hydrogen, plus some helium and a 

[Continued on page 206] 


Columbia University 
researchers take 

a look at your 
driving habits—and 
come up with some 
startling findings 


By Martin Mann 


HE cops may be handing out 
tickets to the wrong guys. Slow 
drivers could be the bad drivers. 


In fact, they might even kill you. 
That is just one revolutionary conclu- 


Slow Drivers 
Can Kill You 


sion that Columbia University research- 
ers have drawn from a two-year study. 
If their report, just released, stands up, 
the entire art of driving is due for a 
shake-up. The findings also suggest how 
you can be a better driver yourself in 
ways you probably never thought of. 


CONTINUED 1 


How Good a Driver 
Are You? 


Your answers to the questions be- 
low and on the facing page reveal 
your driving habits, say Columbia 
psychologists. These are samples from 
a long test designed to separate good 
drivers from bad. (Correct answers 
are given below, at right.) 


PROBLEM A 
‘ 


The situation: 
You are in Car A 
passing Car B. 
When you are on- g 
ly a few feet be- 
hind B, he starts 
into left lane. 


1 

1 

1 

1 

1 

1 

l 

You should: \ 

1 Sound your hom \ 

and keep going. 1 

2 Move left and I 

accelerate to i 

pass B. H 

3 Slow down to ' 

let B enter 1 

passing lane. H 

4 Move quic | 

to right-hand i 
lane. 


The Columbia report contradicts some 
of the most hallowed beliefs about driv- 
ing. For example, the researchers main- 
tain that: 

© Fast drivers, even reckless drivers, 
are not as dangerous as some other 
kinds. 

© Breaking the rules is a good idea— 
sometimes. 

© Bulling ahead, taking advantage of 
every opening without hesitation, may 
be safer—for some drivers in some ve- 
hicles. 

@ Defensive driving—trying to antici- 
pate the other guy's mistakes—may not 
be the best way to drive. 

These ideas grew out of a search for 
characteristics of good and bad drivers 
by the Safety Research and Education 
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You are heading south i 
approaching an intersect 
the northbound sid 
make a left turn. S 
apparently has prevented him from 
completing his turn. Several cars are 
now immobilized behind him, 


You should: 

1 Accelerate to get across the inter- 

section as fast as possible. 

Proceed at your same speed. 

Slow down slightly just in case the 

driver trying to make the left turn 

decides to cut in front of you, 

4 Stop short of the intersection and 
let the other driver turn left. 


ete 


Project at Columbia's Teachers College. 
The study was financed by the American 
Automol f tion Foundation for 
Traffic Safety and the Public Health 
Service. Here's how the project's direc- 
tor, Dr. James L. Malfetti, describes the 
characteristics of the genuinely good 
driver: 

“We found that the good driver al- 
ways keeps the cars around him in mind. 
He helps traffic flow smoothly, and never 
gets in the way. More, he does what 
other drivers expect him to do. 

“The bad driver acts as if he has the 
only car on the road. He pokes along 
too slow for the traffic or clogs a fast lane. 
He hesitates at turns and intersections, 
so that you can’t tell whether he means 
to go first or let you go first. He’s either 


‘The situation: 
You are in Car A in a driveway, 
pointed toward the road. 
intersection, left, has a traffic light. 
You th to go south. Northbound 
traflic is moderate, southbound light. 


You should: 

1 Wait until north-south traffic is 
stopped for a red light; then pro- 
ceed carefully to cross the north- 
bound lanes and turn k 

2 Make a right turn, drive north for 
a short distance, and when conven- 
ient make a U-turn to head south, 

3 Slowly inch out until the northbound 
cars are forced to stop for you. 

4 Signal for a left turn and cross 
quickly into the southbound lane. 


unaware of cars around him, or he just 
doesn’t care. He gets in the way and sets 
up accidents.” 

What's bad about the defensive driver? 

Dr. Malfetti says: “He expects the 
other fellow to act stupidly or belliger- 
ently, and tries to outsmart him. Driv- 
ing a car is complex enough without 
trying to outsmart other drivers.” 

Breaking rules is one mark of the 
good driver, Dr. Malfetti claims—when 
it's done at’ the right time in the right 
place. He cites this example: 

A car straddles the white line right 
in the middle of the road and slows 
down. Stupid? No, Smart. He sees a 
road-block ahead that the cars following 
him cannot see. If he slowed in his lane, 
the others would pass him and pile into 


The situation: 
You are in Car A driving down a side 
road toward a highway. You are slow- 
ing down and signaling for a left 
tum, Directly ahead of you, you see 
trick B stopped on the highway and 
signaling for a left turn, 


toe renege 
Att 


r's attention 
m1 to make 


ruck dri 
ri ne wi il allow 
m before he does 
2 Keep in your present lane and come 
far forward as possible before 

stopping at the intersection. 
ntrate on your turn; 


the truck 


should courteously wait. 


4 Stop one or two car lengths short of 
the intersection, 


trouble. By straddling lanes, the motor- 
ist compels everybody to slow for a 
stop. 

Dr. Malfetti will not say that fast, 
hard driving is good. He does believe 
it is nowhere near as deadly as preachers 
of the “Go Slow, Be Careful, Speed 
Kills” doctrine make out. Here’s why: 

The leadfoot. The fast driver makes 
himself obvious. Everybody recognizes 
him and keeps out of his way. Because 
his actions are clear and expected, he is 
not so likely to cause trouble. 

[Continued on page 209} 


Answers to Driving Problems 
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“Into the water” is signal for firemen to dive 
in with cquipment. Buoyant balsa blocks are 
strapped on hose, form collar behind nozzle. 


Jet-propelled doodlebug spraying tons of water 
upward is guided into’ midst of bla: b 
firemen dive underwater in case of dange 


Frogmen fight dock fires under water 


The Los Angeles Fire Department now 
has skindiver division—the first in this 
country. Responsible for 19 miles of harbor 
docks, it’s an important adjunct to the fi 
boat brigade. Tangled mazes of tar- 

s ked timbers, pilings, and docks 
n fiercely giving off an acrid smoke that 


hides the fire from hosemen, and deflect 
water directed from above. 

The Scuba firemen hit them from below. 
Rubber-suited and equipped with under- 
water breathing apparatus, they are pro- 
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tected from both heat and choking smoke. 
Standard 1%- and 2%-inch hose is still the 
firemen’s favorite weapon, but the frogmen 
have added some new wrinkles. Blocks of 
balsa wood are lashed to the hose for buoy- 
ancy and the nozzles are thrust through 
balsa collars to keep them afloat. 

Another aid is a_ three-foot floating 
sprayer they call a doodlebug. It’s jet- 
propelled: and guided by swimmers under 
water into the heart of a blaze where it 
shoots torrents up into the timbers. 


Different kind of bik 
tiny wheels, rubber springs 


British makers of the bicycle at 
left boast they've made the first 
basic design change in 70 years. 
It has 16-inch wheels, ultra-rigid 
frame of oval tubing, substantial 
luggage space, and an adjustable 
saddle that fits one size to an 
entire family. 

Small wheels, which lower the 
center of gravity, and a long 
wheelbase give stability. Tires 
are inflated to a rock-hard 60 
pounds to reduce resistance to 
roll, but rubber springs smooth 
the bumps, Moulton Bicycles, 
Ltd., Bradford-on-Avon, makes 
five’ road and racing versions. 


Trailer-truck feeler 
previews big haul 


To check highwa 
transporting. pri 
RIFT (Reactor-In-Flight-Test) 
vehicles with nuclear engines, 
Lockheed sent ahead a truck and 
trailer equipped with a pipe 
framework. Rounded arms meas- 
ured for the 35-foot diameter of 
the rocket stage; a 40-foot mast 
checked overhead clearance. The 
trial run helped prepare a special 
road map of the 435-mile route 
from Port Hueneme, Calif... to 
Jackass Flats, Nev. RIFT vehicles 
will be shpee next year for static 
tests by the National Aeronautics 
and Space Administration. 


y width before 
embled 40-ton 
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Success hinged on getting materials and equipment up 


several acres of restaurant and shopping 
space, a gym, a swimming pool, and an 
exhibition hall. On the first 19 floors of 
each tower, spiraling parking ramps for 
500 cars; on the 20th, storage and laun- 
dry facilities; and above the noise and 
dirt of the city, 40 floors of apartments. 
In the “back yard,” a year-round skating 
rink, a 34-lane bowling alley, a 1,200- 
seat theater, and a 16-story office build- 
ing on stilts for those who want to limit 


Center core provided a 
platform for all hoisting 


Ne es 


ATT TIN 


their commuting to a 28-second elevator 
ride. 

e A building that takes city dwellers 
out of boxes and offers them wedge- 
shaped rooms expanding toward the 
horizon, with cantilevered balconies to 
let them peer down right into the heart 
of Chicago. 

The man who thought he could make 


it come off is architect Bertrand Gold- 
berg. The investors who bet he could 
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Climbing crane, which 
sat on decks of core, with 
shores down four Hoor 


day by four hydra 
jacks, Typical apartment 
floor surrounds core. 

” 


TWO HYDRAULIC JACKS 
ON EACH SIDE OF MAST 


JUMPING BEAMS” 


TYPICAL 
2'BEDROOM 
APARTMENT 


FIBER GLAS: 


8 
‘CONCRETE FORMS 


LATERAL BRACING 
OF CRANE, MAST 


Pred, TPIcaL 
YURI, / Tetohoom 
fin Wc 


into the air as the job rose. Solution: the Linden crane 


are the Building Service Employees In- 
ternational (the janitors’ union), a string 
of banks, and the FHA. Wags call it 
“the house the janitors built.” Few 


janitors can afford to live in it (rents 
range from $115 for an efficiency apart- 
ment to $350 for two bedrooms), but 
the project benefits the union funds. 
Why round? Goldberg used a circular 
form for the high-rise towers of the five- 
building complex because: 1) It gave the 


highest ratio of usable floor space to ex- 
terior skin. 2) It reduces actual wind 
loads and the wind stresses that the 
building code requires be taken into ac- 
count. 3) The circular shape reduces 
the length of supply and return runs for 
utilities. Since all utilities—heat, air con- 
ditioning, cooking, and hot water—are 
serviced by electricity, only electricity, 
cold water, and telephone had to be 
supplied to each tenant. With individual 


AZ SZ tS 
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CRANE CAN REACH ANY POINT 
IN 190 FT, DIA. CIRCLE 


CASING TO SEAL OFF 
GROUND GROUND WATER 


SURFACE 


FRACTURED LIMESTONE 
SOLD LIMESTONE 


Steel-core barrel calssone (188 were installed) 


penetrated fill to limestone. Water-filled tunnel 
was sealed with steel-shell bulkhead. 


units, for hot water and for air condi- 
tioning and heating, in each apartment, 
Goldberg eliminated costly and space- 
consuming ductwork and a central heat- 
ing and hot-water supply. 

At the center of each tower is a 32- 
foot (inside diameter) concrete core 
with walls varying from 30 inches thick 
at the base to 12 inches at the top. The 
cores are 588 feet high and contain five 
elevators, stairs, and utilities. Center 
cores of both towers were completed 
before the parking ramps and apartment 
floors were begun. They provided 
hatchways for a temporary man-lift and 
for interior hoisting, and a platform for 
a Linden crane on top for outside hoist- 
ing. The crane lifted formwork and re- 
inforcing steel, and positioned the con- 
veyor system as ramps and floors were 
concreted. With the two towers adja- 
cent to each other, the contractor was 
able to shift his crews back and forth. 

The circular concrete cores counteract 
wind forces and support floors and stairs 
inside the cores. The parking ramps 
and apartment floors are supported by 

[Continued on page 194] 
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Flying the 
Atlantic 
Without a 


Navigator 


Ocean vessels, navigating by Transocean planes have 


stars and sun, still use time- used this aerial version of 
honored sextant—as on the sextant to get star “fix”—but 
$.S. United States, above. task is too slow for jets. 

New Doppler system, dispensing with navigator and celestial 


observations, is TWA’s answer to guiding fast jets. The pilot 
(right) simply dials intended course into overhead panel. 
Radar beams detect straying, and guide him back to course. 


= a TRANSMITTED BEAM 


How 4 yyy y 
Doppler pare ‘\ / ] 
radar OF FOUR Actua Eon 5 
RADAR 
works agai / 
( | 
ino —— . , \ 
P NG ECHO AS RECEIVED BY APPROACHING PLANE 


WAAC 
ECHO AS RECEIVED BY RECEDING PLANE 


Y & & & 
by antenna. Echoes tell jet’s Jet's motion alters ech- 
oppler effect” shown at right. oes’ apparent frequency. 


Four radar beams are aimed seaw 
speed in each beam’s direction, by 
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High-speed jets have forced a break with cla 
by stars and sun, in favor of radical new Doppler system 


By Robert E. Smallman 


HERE'S an empty seat up front 
these days on TWA’s overseas jet 
flights. Although his swivel chair 


ins bolted to the flight deck, the 
gator is as extinct as the dodo bird. 

An electronic system called Dual Dop- 
pler Radar has taken over his job. Con- 
stantly it fingers the sea beneath the 
speeding plane with four diverging radar 
beams. Apparent changes in frequency 


sical navigation 


of the beams’ echoes, due to the p 
motion in any directi 
speed and tras 
from its intended course, as unpredict- 
able winds may make it do, a computer 
comes up with the direction and dis- 
tance to fly to get back on course. 
Thus, it's estimated, a pilot can keep 
a jet within an average of 10 miles to left 
or right of a planned course. That com- 
pares with a margin of safety of 60 
miles, to each side of an aircraft, that 
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Pilot uses these knobs 
and indicators—and Doppler 
system does the rest 


SS 


60 
a 


DRIFT 
30 


uter controller is 
y pilot with 
lected’ course and 
tance for two legs 
fight. Numbers — tell 
miles left to go, and 
miles off course to 
left or right (“Offset 
Miles”). Center draw- 
ing shows location of 
pictured instruments, 


f'by 


DOPPLER TRACKER AND COMPUTER UNITS 


course orrser 7 


present Atlantic “air corridors” provide. 

Jet liners flying the ocean nearly as 
fast as sound, at altitudes where winds 
normally range from 100 to 200 knots, 
have forced a break with the traditional 
procedure of navigating by the stars and 
sun. A three-star “fix” to find a plane's 
position takes 20 minutes to plot. By 
that time a jet has sped 200 miles far- 
ther. And it isn't good enough to know 
where you were, 200 miles back—condi- 
tions aloft change too fast. 

For the safety of the 2,000,000 passer 
gers who fly the North Atlantic in about 
40,000 planes of all lines yearly, pilots 
need to know where they are right now. 
And that’s what the new Bendix-devel- 
oped Doppler system, which TWA has 
brought to an operational version with 
the approval and cooperation of the Fed- 
eral Aviation Agency, tells the pilots of 
its jets. 

To see how simple the system is to 
operate, let’s join TWA’s Chief Pilot C. 
W. Horstman on a typical Atlantic cross- 
BB rorutar SCIENCE APRIL 1963 


Pilot's indicator tells ground speed in knots, 
drift. angle—and again, miles off course, by 
six shifting dots, each indicating two miles. 


ing. In Flight Operations, he plots a 
great-circle course, dividing the 2,600- 
ht into seven legs; they average 
375 miles in length, each following a 
slightly different compass heading. After 
personally checking the big 707’s ex- 
terior, he goes aboard and, with his co- 
pilot, runs a minute cockpit check. 
Behind him in the radio compartment 
are 80 pounds of electronic equipment— 
the Doppler’s radar transmitter and re- 
ceiver and its computer. 

Just before takeoff he programs flight 
information into the Doppler. Side by 
side on the ceiling instrument panel are 
computer controllers marked “A” and 
“B.” Into the “A” side he dials his first 
heading and the distance of his first leg. 
These appear as numbers in little win- 
dows marked “Selected Course” and 
“Miles to Go.” Into the “B” side goes 
the same information for the second leg. 

After takeoff, Horstman circles, and 
flies over a radio-marker beacon—his 
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Synchronous projectors show only film of 


Permanent science exhibit 
follows record fair run 


So popular did the U.S. Science Exhibit 
prove last summer at Seattle's World’s Fair 
that it is reopening this spring on a full- 
time basis. The $10,000,000 center attracted 
more than 6,500,000 persons in the six 
months the fair was open. Tured over to 
the Pacific Science Center, it was kept open 
on weekends during the winter, with three 
new exhibits added in December: a plan- 
etarium, optical light maser, and satellite- 
¢ display. Admission. is $1 for adults, 
ents for stud 


cons match intricate patterns in 


hod that led to building teaching machi 


mi 


Plug-in vest heats from dashboard 


Riders in open cars, boats, tractors, or on motor- 
cycles can now keep warm on cold days, says the 
inventor of this plug-in vest. It has flexible heating 
elements enclosed in plastic front and back panels, 
plugs into a cigarette-lighter receptacle connected to 
a 6-, 12-, or 24-volt battery. 

Normally worn inside the jacket, the French de- 
vice is demonstrated here by a Delaney Electronics, 
Ltd., employee on a cold day in London, When not 
in use, the plug can be tucked in a pocket. 
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THE '63 CARS: 


How They’re Better in 


VERY autumn U.S. 
facturers take the wraps off 
their. spanking-new products in 
thousands of showrooms from Bangor to 
San Diego. They advertise the big 


mai 


automobile 


But 


@ Chevy has a fresh answer to rocker-panel rusting (above). 


Rain wate 


flows from inlets in front of the windshield down 


through the panels to wash out dirt. Drying air follows the 
same course, Windshield pillars are straighter. 


@ Ever hear of polytetrafluo- 
roethylene? Well, that’s a flu- 
orocarbon resin that is being 
used in the upper-control-arm 
spherical joint of Chevy's 
front suspension (above, 
right). This low-friction mate 
rial is one reason for Chevy's 
extended-lube periods. The 
pitman-arm ball joint (left) 
is designed to be mainte- 
nance-free. 
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@ Rambler's Ambassador 
a double universal joint 
haft for “con- 
stant velocity” as it turns. 
Most joints set up a vibration. 
Rambler's is smooth as silk. 


You can’t trip over seat 
belt anchorages when you 
climb into Cadillac's rear 
seat—they're now in the floor- 
pan side walls. 


‘@ Tosave weight, Oldsmobile 

Rocket, Skyrocket, and Star- 
fire engines use an aluminum 
front cover and water-pump 
housing. 


Ford now has rubber win- 
dow seals. One immediate 
result is less internal rust 
from dripping. 


changes—new engines, new transmissions, 
new body shells. 

there are hundreds of other 
changes built into the new cars for per- 
formance, convenience, or looks that the 


eA “heat stove” (below, 
arrow) on Ford Motor’s 260- 
inch engine, powering the 
Fairlane, Falcon, and Meteor, 
hastens cold-weather warm- 
ups and prevents carburetor 
icing. Heat comes from the 
exhaust manifold. A ther- 
mostatic valve shuts it off. 


and Ambassador sweep two- 
thirds of the glass area. 


«Studebaker has direct-read- 
ing oil and amp gauges on all 
models. Studey, too, has 
parallel-sweep wipers, plus a 
fail-safe split brake system 
like Cadillac and Rambler. 


36 Little Way «onc: 


motor makers seldom emphasize. The 
1963 cars are from an especially fine 
vintage year for innumerable little re- 
finements. On these pages you will find 
some of the “tremendous trifles” that 


improve the current cars—most of them 
hidden from view behind the sheet metal. 
They range from devices to keep con- 
vertible tops from flapping to heat stoves 
for faster warmups in cold weather. 


@A_can-type, throwaway 
fuel filter has been adopted 
by Buick for its V-8s with 
four-barrel carbs. It does a 
better job, lasts twice as 
long. It’s more easily removed 
and replaced, too. 


@ Three hard-chrome buttons 


keep Ford brake shoes 
(above) from sticking to the 
backing plate when released. 


@ Both Pontiac and Chevrolet 
have solved the problem of 
side-flap and “ballooning” in 
their convertible tops—a 
bother on all “rag-roof” cars. 
The fabric is snugged down 
with adjustable steel retain- 
ing cables. 


@An airfoil (winglike) 
shape in Chrysler Corp. 
wiper-blade brackets keeps 
the blades from separating 
from the glass at high speeds. 


@Also from Chi 
corrosion, aluminized muf- 
flers. 


@ Lincoln Continental sedans 
have aluminum brake drums 
in front for slower fade. 


@ Distributors on Mercury 
engines require less adjust- 
ment—breaker points are of 
pure tungsten, silver-brazed. 


® Buick air conditioners and 
heaters are in one housing, 
with a consequent weight re- 
duction. And the entire unit 
is mounted in the center of 
the instrument panel, for 
easier operation and servicing. 


@A parking lever is added 
to the Chrysler's pushbutton 
control console (above). It’s 
actually a rod that locks the 
output shaft to its housing, 
similar to the “Park” position 
on other cars with torque- 
converter transmissions. 


© A “nesting” exhaust pipe— 
it is enclosed in another pipe 
reduces noise from  reso- 
nance in the Thunderbird. 


@A check valve in the oil- 
filter drain-back line on 
Dodge Darts reduces oil- 
pressure build-up time in 
starting the engine. 


@ Supercharged Studebaker 
engines have a viscous fan 
drive to save power. It slows 
the fan at high engine speeds, 


oe 


A coil spring and bell crank in the carburetor choke mech- 
anism (above) of the Plymouth Valiant reduces choke-blade 
closing torque when firing up at temperatures below zero. 
‘This meters a proper starting mixture, gives a faster ignition 
“catch,” helps prevent flooding by heavy-footed drivers. 


conmmuo—$t 


@ A thiefproof storage com- 
partment (above) is con- 


cealed beneath the cargo 
floor of Rambler Classic and 
Ambassador station wagons. 
The glove-box key locks it. 


@ The Mercury Comet hood ~ 


is counterbalanced with coil 
springs to take the toil out 
of lifting it. 


@ Standard on all deluxe 
models and optional on other 
Olds F-85s is a full safety- 
padded instrument _ panel 
made of thicker material, 


@ Like other Chrysler Corp. 
cars, the big Dodge abounds 
with molding-attachment 
clips made of nylon. This 
eliminates the electrolytic cor- 
rosion that metal clips cause. 


=e. 


TEMPERATURE VALVE 


Caddy’s optional Cruise 
Control (which maintains any 
selected speed) has an on-off 
switch. This allows the system 
to be used as a speed indi- 
cator, through back pressure 
on the accelerator, even when 
not locked in. 


@ The Tempest's rear suspen- 
sion (below) has a new 
lower control arm to improve 
handling. “Low-rate” rubber 
mountings cut road noise. 


The Plymouth’s bumper 
sections are beefed up to 
provide better collision pro- 
tection, and height is ad- 
justed for better alignment 
with bumpers on other cars. 


@ The constant jounce of a 
car's springs and shocks 
strains exhaust-pipe joints. 
Ford has solved this with a 
self-aligning joint to insure 
a seal against gas seepage. 


© Buick’s heater is less sensitive to speed. Formerly, the 
temperature of the air from the heater was controlled by a 
valve that regulated the amount of water through the core. 
The new heater mixes hot and cold air. Part of the incoming 
air bypasses the core, to be mixed later. 
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© All Olds engines have an 


oil-filler cap (above)—a 
washable and _ replaceable 
polyurethane —element—that 


does a better job. In normal 
use, the element need be 
cleaned only each 12,000 
miles. 


And again Plymouth: A 
stronger return spring on the 
throttle control gives a crisper 
accelerator feel. On cars with 
automatic transmissions, 
splash shields keep snow, 
slush, and water from collect- 
ing in the control linkage. 


@ Electric single-speed wind- 
shield wipers are standard 
on all Ford Falcons. Two- 
speed electrics are optional. 


© The Chrysler New Yorker 
Salon has reading lamps for 
rear-seat passengers. 


= 


© The Cadillac’s gas-tank cap 


(above), when placed in 
indentations made for it, be- 
comes a brace to hold the 
little spring-hinged — metal 
door open. Silly? No. Such 
doors, pushing against the gas 
nozzle, often get scuffed. 


“I'd like to see 
them make...” 


Headlight - dimmer 
switches on the gearshift 
levers of trucks. They'd 
make it easier to lower 
lights on hills and curves 
where there's lots of shift- 
ing.—Clifford R. Kreiling, 
Palmdale, Calif 


A curved push-broom for sweeping large a 
as in schools or factories. Flared 
keep sweepings from « 

lapping.—Ernest Levy, } 


eas, Transparent aerosol cans for products used 
js would — daily-shaving cream, toothpaste, insect sprays— 
wz and save over- so you could tell when they’ 
Orleans. Mrs. R. J. Carpenter, Glenshat 


—— of ~ 


Come-apart barbecue grilles with fewer cross- A padded motorcycle backrest, curved to fit 
pieces. The rods would lock at the ends for the back. To provide a flat seat for a second 
use, but could be slipped out for easy (and — rider, you'd move it back and swing the curved 
thorough) washing.—J. D. West, Newark, NJ. side ‘down.—B. D. Galligher, Headrick, Okla. 


I 
Government postcards tributions cannot be acknowledged 


355 Lexington 
elearly. Con 
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"Lightweight Liner... 


She carries more passengers than the 


NLY 820 feet long, the Canberra is 
not the biggest luxury liner afloat. 
Yet the new British ship holds more pas- 
sengers than any other ocean-going vessel. 

She's one of the most revolutionary pas- 
senger ships of our time. Her entire super- 
structure, including masts and funnels, is 
aluminum, This makes her so light that 
she displaces only 45,000 tons and gains 
an extra deck—she has in all. The 
Canberra accommodates 2,338 passengers. 
The Queen Elizabeth carries 2,314. 

Last August the Canberra made her first 
Atlantic g, from Southampton to 
ys. Old stuff? 
The Queen Mary, Queen Elizabeth, 
United States, and France do it regularly 


Engines are aft, as in oil tankers and Great Lakes ore 
carriers. This leaves most of forward space for pas- 


in less time. But they all require four 
propellers to maintain such speed. The 
Canberra uses only two. Her twin turbo- 
electric engines, totaling 85,000 hp., push 
her along at 27% knots. 

She makes good time in harbor, too. A 
bow propeller driven by an 800-hp., 10- 
ton-thrust electric motor turns her quickly 
to either side. It saves up to an hour in 
docking, especially in small Oriental ports, 
where there may be as few as two tugs. 
The Canberra was built primarily for the 
Pacific trade. 

At the pier, baggage and cars are speedily 
loaded. An elevator rolls out on a track on 
either side to hoist the cargo. Conveyor 
belts whisk trunks and suitcases—there may 


sengers, reduces engine noise and vibration. Plastic 
trim inside the ship virtually eliminates paintwork. 
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Queen Elizabeth 


On first visit to New York, 
Canberra received a rousing 
welcome. The ship stands un- 
usually high in the water, but 
her streamlined shape cuts wind 
resistance as twin props. spin. 


be as many as 9,000-to the proper decks, 
where they're pushed off automatically. 

Passengers aren't annoyed by engine vi- 
bration, The two 30-ton propellers, 20 feet, 
6 inches across, run in “broken step. 

The two stacks are side by side near the 
stern to keep smoke away from decks and 
cabins. The top deck, where passeng 
play games or lounge in deck chairs, is com- 
pletely screened from the wind. 

Pitching and rolling—and subsequent sea- 
sickness—are practically eliminated. The 
shtp has a bulbous bow similar to those on 
some World War II battleships and carriers, 
It rounds out like a globe below the water- 
line, In ordinary seas it greatly reduces 
pitching. But should the weather become 


1 GAMES AREA 
2 OBSERVATION LOUNGE 
3 FIRST-CLASS SWIMMING POOL 
4 CARGO TRANSPORTERS 


bad enough to lift the bow out of the water 
(it's happened in a Pacific monsoon), the 
captain admits it’s worse than a knife- 
edge bow. That big, round surface must 
be forced back into the water. 

To cope with side-to-side motion—rolling 
two pairs of gyroscopic stabilizers, re- 
sembling stubby airplane wings, are ex- 
tended below the waterline. In rough seas 
they reduce roll to as little as 1% degrees 
-which is barely noticeable. Recently, 
during a full Atlantic gale with a heavy 
following sea, passengers enjoyed a fancy- 
dress ball. 

But luxury doesn’t come che 
cost $1,000 a ton-a tidy $45 million in 
all.—Gardner Soule. 


7 FRESH-WATER TANK 
8 STABILIZER FINS 

9 ENGINE ROOM 

10 ENGINE 


11 BOILER ROOM 
12 PROP SHAFT 


5 CREW SWIMMING POOL BELOW 
6 OPENING FOR TRANSVERSE-PROPULSION UNIT 


“BREATHING” SYSTEM 


‘AIR DISCHARGED 
FROM PERIPHERY 
OF NOZZLE 


HIGH-PRESSURE 
TURBINE; 


HIGH-PRESSURE 
COMPRESSOR 


Naa 


exnausf our 
CENTER OF NOZZLE 


FUEL INJECTED 
AND IGNITED IN: 


BURNER CHAMBER anergy 


BOTTOM OF PO0——, 


HIGH-PRESSURE AIR 
DRAWN FROM OUTER 
SURFACE OF WING 


LOW-PRESSURE 
0 

wal COMPRESSOR 

PRESSURE 

TURBINE 


=p 


PUMPING 
SYSTEM 


Se AIR FROM 


JET ENGINE 


Valves 
‘apportion 
and con- 
tral flow 


Plane’s Wing ‘Breathes’ to Boost 


By Wesley S. Griswold 


PLANE with wings that breathe, 

A made over by Northrop from an 

Air Force WB-66 bomber and re- 

named the 
history. 

In demonstration flights out of Ed- 
wards Air Force Base, it's expected to 
prove that the braking drag of air fric- 
tion on a plane can be virtually elimi- 
nated—simply by sucking in air from the 
wing surface and expelling it aft. 

Further, the experimental X-21 and a 
coming sister craft are intended to show 
that its breathing-wing system is feasible 
for an operational airplane. The resulting 
boost in range, payload, or endurance, 
Northrop says, would be dramatic. 

Take a transcontinental jet airliner 
that now flies 3,700 miles on 25,000 gal- 
lons of kerosene. With wings like the 


1, may soon make aviation 
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X-2I's, and the same amount of fuel, it 
could fly 6,000 miles, Alternatively, it 
could carry 15,000 pounds of extra pa 
load to its present range, Or it could 
stay in the air—for military surveillance 
say—hours longer, 

The secret lies in getting rid of tur- 
bulence in the “boundary layer,” the air 
nearest the skin of a plane in flight. 

One way is to pump air outward 
through holes in the wing-—literally 
blowing away the “burbling” layer. Since 
this gives control surfaces a better gras 
on the air, it’s now being developed for 
landings and takeoffs in limited space. 
Another way to remove the turbulent 
layer is just the reverse—to suck air into 
the wing. This, the X-21’s method, is 
preferred for reducing drag in flight. 

Fine slots run along the outside of 
the X-21’s big new wings, at top, bottom, 
and leading edge. They form air intakes. 


LOW-PRESSURE AIR 
DRAWN FROM OUTER 
OF WING 


‘Auxiliary air intake 
‘can be opened if com 
pressor ever needs more 
air to run smoothly 


COLORED 
ARROWS 
SHOW 
LOCATIONS 
OF PUMP. 
ING PODS 


NI 
JET ENGINES ON X21 


“Breathing wing’ sods in air, 
and pumping pod expels it rear- 
wardes shown in cutaway draw- 
ing of wing and pod. Smaller 
views show ped (er mecha- 
nism in pod, location of pods 
on experimental X-21 planes 
flown to test the system. 


Its Range 


Inside a wing, the inhaled air passes 
through ducts to a pumping pod slung 
below each wing at mid-span. 

Two compressors in the pod provide 
the suction. A low-pressure compressor 
draws air from the forward, upper wing 
surface. A high-pressure compressor 
s air from the remainder and di 
charges all the inhaled air rearward. 

To drive each pod’s compressors, a 
stainless-steel pipe brings “bleed air” 
from the nearer of the plane's two aft- 
mounted jet engines. This is air that 
has been compressed and heated in the 
engine, but diverted before reaching the 
engine's combustion chamber. At the 
pod, part of this pressurized-air stream 
whirls the low-pressure compressor. The 
rest goes to a burner chamber where fuel 
is squirted into it, and ignited by a spark 
plug. Given this added kick, it spins the 
high-pressure compressor. 


Outside of breathing wing is pin-striped by 
these tiny slots through which air is drawn from 
surface to interior. Slots, nearly parallel, are 
spaced from a half-inch to three inches apart. 


Inside a wing, tril 


ry ducts—whose yellow- 
green plastic ‘sections resemble a parade of 
caterpillars—lead the air from wing slots to- 
ward bigger ducts and air-pumping compressors. 
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PS PICTURE NEWS 


i ! 


V shape stabilizes instrument-carrying balloon 


Joined like two blimps cheek-to-cheek, 
this tethered airship will keep GE scientific 
instruments aloft for long periods in almost 
any weather. The V shape, designed by 
Goodyear, enables the craft to ride at stable, 


nose-high angles. Each ship is 110 feet 
long and feet in diameter, Automatic 
devices maintain the pressure of the helium 
inside the gas bags at varying altitudes and 
temperatures. 


Reds ride on air cushions, too 


The Soviet hovercraft Neva is shown here 
during a trial run at Leningrad along Ea 
river for which it was named. The 38- 
passenger air boat is said to have a maximum 


speed of 40 mph. riding on a cushion of 
air created by fans driven by two aircraft 
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counet and icaped between rounded hull 
ends and floats on the sides. Forward speed 
is obtained from a third engine, mounted 
at the stern and powering a propeller. Neva’s 
relatively pon age plenum arrangement is 

robably less efficient than similar machines 
Ueveloped in the US. and Eogland, my 
experts on ground-effect machines. 


Metal 
Detectors 


-can they 
really spot buried 
treasure? 


By V. Lee Oertle 


T'S both wild-goose chase 
I and fine art—will-o'-the-wisp 

and golden promise. But 
there’s just enough truth in those 
lost-treasure stories you've b 
to make metal detectors the 
test hobby in years. 

I dogged the tracks of ex- 
perts, tested nearly all the major 
brands, unearthed heaps of tin 
cans and a tantalizing handful 
of relics, and I'm convinced. 
The new breed of metal detec- 
tor is exciting, 

Advertising claims often sound 
too good to be true. Typical ex- 
ample: “Retired man finds for- 

CONTINUED 


aarfed by prices collectors are will- 
ing to pay. This is part of a huge cache 
unearthed in a New Mexico ruin. 


99 


You work each area in a 


pattern, covering every 
inch. Most of your finds 
will be junk, but there’s 
always the chance the 
next will be a bonanza 


ndoned mines are happy hunt 
coins, and other valuable ite 
seashores, old battlefields, 


ted b 


tune hidden in back yard.” What really 
happened was that an eccentric man 
buried his life’s savings in a t 
forgot where, Police used a metal de- 
tector to find the containe 
Another example: “Explorer 
thousands in old Spanish gold coins 
This lucky fellow actually did find a 
valuable hoard. But he spent 2% years 
in Old Mexico before he hit paydirt. 
Still, you can find valuables; all it takes 


can—and 


reaps 


Detectors are handy at home, too. They help 


locate pipes, storm drains, or buried stee 
saving you ging. Contractors 
and surveyors also use detectors. 
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g grounds for relics, 
ildings, 
storic spots. 


Scanning walls and ceilings is done 
the same way as floors: Detector head 
is held parallel, a few inches away, 


is a reliable detector, a little experience 
—and plenty of luck. 

What is a metal detector? As the 
implies, it’s an instrument that de- 
tects buried metal and conductive min- 
No black magic is involved. It's 
simp! transmitter and receiver of elec- 
trical impulses. By inducing a short- 
range electromagnetic field, the instru- 
ment detects changes in the electr 
conductivity of the area it passes over. 
The detector “reads” gold, silver, copper, 
iron, and other metals. 

The detectors used by weekend treas- 
ure hunters are usually compact, short- 
ranged, and ultrasensitive. Don’t expect 
them to locate paper money, priceless 
gemstones, or anything else nonmetallic. 
Nor can they tell the difference between 
gold bullion and bottle caps. The de- 
tector can find ore deposits—but it can’t 
tell you whether the ore is gold or iron. 

Using the detector. The average de- 
tector has a round head about an inch 
thick and the size of a large meat platter. 
An attached carrying handle helps you 
keep the head parallel to the ground. 
A transmitter-and-receiver box is at- 
tached on top of the carrying handle. 


name 


Detection is both visual 
and auditory. When the 
head passes over metal, the 
register needle (mounted 
on the control box) crashes 
hard right, fluttering wild- 
ly. Earphones worn by the 
user go from a low, steady 
hum to a loud one. By 
stepping back and forth 
and sideways, you can pin- 
point the exact location of 
the buried object. The de- 
tector will read through ice, 
concrete, wood, and earth. 

It has limitations, how- 
ever. It can’t tell you what 
the object is, how deep it's 
buried, or whether it’s val- 
uable. There's one way to 
find out: with a spade. 

Depth range. Detectors 
are made to find either 
large ore deposits deep 
down—as much as 30 feet— 
or small items such as guns, 
rings, and coins near the 
surface. You can’t get maximum depth 
range and ultimate sensitivity in the 
same instrument. 

The following factors influence depth 
range: 

@ The surface area of the depo: 
Large, bulky, metallic objects lying flat 
are easy to detect down to about 30 feet. 
The same object edge up might be de- 
tectable no farther than two feet. 

© The moisture content of the ground. 

@ The length of time an object has 
been buried. After a couple of years, the 
immediate area around a metallic object 
provides three or four times the area of 
conductivity, and readings are easier to 
spot. 

© The type of instrument being used. 

Representative of the new breed of 
detectors are the Metrotech, Fisher, De- 
tectron, Raytron, Goldak, Geo-Finder, 
and others. All use the same principle. 
But operation, depth range, balance, and 
sensitivity vary tremendously. The dif- 
ferences are readily apparent. For ex- 
ample, you can get many kinds of carry- 


ity varies 


Most detectors have about the same dey = range, but sensitiv. 
reatly from brand to bran 
right are Metrotech, Geo-Finder, Detectron, and Goldak, 


Shown from left to 


ing handles. But what really matters is 
balance. A unit that’s hard to hold par- 
allel to the surface will cramp your arms. 
Bulk is another consideration. The new 
transistorized detectors, such as Metro- 
tech, weigh only 3% pounds. Prices range 
from about $75 up to $250. 

The basic types. Almost all weekend 
treasure hunting is done with transistor- 
ized, tube-type, or surplus military de- 
tectors. 

Transistorized detectors can take rough 
treatment. Most use standard lantern 
batteries, which are good for 150 to 250 
hours of continuous duty. Cost of oper- 
ation: % to 2 cents an hour. Depth range 
isn't as great as that of tube-type units, 
but sensitivity near the surface is amaz- 
ingly good. Goldak claims its detector 
can locate a silver or gold ring buried at 
three inches; medium-sized gold or silver 
coins at eight inches; and an iron kettle 
filled with coins or other metal objects 
at four feet. 

Until a few years ago, the tube-type 


[Continued on pag 


PS PICTURE NEWS 


Back-yard engineers build 
way-out rods and customs 


No matter where Detroit puts that strip 
of chrome, or how much horsepower they 
pack under the hood, there are always peo- 
ple who aren't satisfied. A few—the hot-rod- 
ders and customizers—do something about it. 

When some of their weird and wonder- 


ful creations converged on New York City 
recently for a national show, PS was there. 
Entries included cars designed for every- 


The hood is the only hi 
from the body at t 
together for sleeker 


rance. 


he top wa 
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that this is a 1940 Ford. A strip was cut 
iter line and the two halves weld 

P| cut down. Right front 
wheel is off to show foe brake drum. Quad lights and custom 
grille are new. An Oldsmobile engine powers the 


day transportation and for drag-strip com- 
petition. Some are so valuable that they 
are never driven; they're towed to and 
from shows. 

Many are so extensively modified that 
their origin is unrecognizable. A few, in- 
cluding the dragster shown here (far right, 
center ‘of page) were built literally from 
the ground up. 


Latest of bubble tops is this 
dream car with hand-formed 
metal body over Buick 

Engine is modified and fuel- 
injected Buick V- 


led back 


. Canopy can 


Seaplane skims on hydrofoil 

The Navy is now trying hy- 
drofoils on seaplanes, as part of 
a test program to improve op- 
eration in rough water. 

The single high-speed hydro- 
foil, mounted between two ven- 
tilating struts, is located below 
the center of gravity of this 
JRF-5 Grumman Goose (bor- 
rowed from the Coast Guard). 
Two bow skis stabilize the plane 
during landing and takeoff, and 
prevent diving in case of dam- 
age to the hydrofoil. 


1955 Buick V-8 engine 
takes place of weary 4 
in this Model T road- 
An overbore in- 
es its displacement 
2 inches for greater 
. Highly chromed 
e has six carbu- 
The car w 
shortened and nar- 
rowed, and the body 
channeled (lowered) 
over the frame rails. 


eS 


be opened and all 1 For better rear-wheel traction, en; of hot rod above is set 


rated from outsid ble back and driver sits behind rear axle. So car would q y for 
x right leads to remote- its class, displacement of fuel-injected Chrysler V-8 was reduced 
control box. Finish is multicoat to 299 inches by ating slee in cylinder bore. Dragster does 


maroon lacquer. a 


Landlocked sternwheeler 


Retired after years on the 
Mississippi, the Algiers (right) 
has become a palatial residence 
on the Florida beach at Sanibel 
Island. Its site: a _1,000-foot 
stretch of beach beside a little 
inland pond. 

To get the boat to the site, a 
quarter-mile channel was cut 
from the Gulf of Mexico, and 
she was inched in with the aid 
of bulldozers. Then tons of 
sand and crushed shell were 
dumped in for a foundation. 


anding-start q mile in a hot 10.8 seconds. 
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Does Your 
Handwriting Give 
You Away? 


By James R. Berry 


OES your handwriting tell any- 
D thing about your personality? 

For decades most educated peo- 
ple have scoffed at the very notion, 
lumped graphology—analyzing person- 
from writing—with astrology, palm 
reading, and other forms of hocus-pocus. 
Today, though, the tide may be turning. 
Take these cases for example: 

@ Last May, 13 Bangor, Me., bankers 
finished a course in handwriting analy- 
sis. Now they're using it to judge a 
borrower's honesty, to hire tellers who 
are good at details, even to estimate a 
client's business sense. 

© A trucking firm hired a grapholo- 
gist to spot accident-prone drivers, 
claims it’s cut crashes and reduced in- 
surance rates, 

@ A St. Louis diamond dealer recent- 
ly had an outbreak of thefts. Suspecting 
an inside job, he sent writing samples of 
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from handwriting 


Giveaways? How you 
write your name 
shows how you want 
the world to see you, 
say graphologists. 
Here are some famous 
signatures. First col- 

Franklin, D. 


man, jisney, 
John F. Kennedy. Top 

second column: 
Napoleon (note heavy- 
pressure underscor- 
ing). Below Dwight D. 
Eisenhower's signa- 
ture are three samples 
indicating Benito 


‘ 5 Masson's selfinfla. 
ir tion: 
Science? Quackery? wie ‘ when he wi 
Here are today’s Hee ona ogres 
facts about the art aioe niet 
—over a hundred inal, nn ie ite 
years old—of ees 
; , shows up inva huge 
reading personality signature with tre- 


mendous pen pressure, 


his 15 employees to a graphologist. A 
day later the analyst had singled out the 
most likely suspect. A week of watching 
this employee's every transaction proved 
the expert right. 

@ The director and chief probation 
officer of an Illinois family court, Charles 
F. Martin, claims handwriting analy: 
is less trouble and as good as psychologi 
cal tests in marital counseling and un- 
derstanding adolescents. 

Have these people been duped by 
clever quacks, or been so enticed by the 
prospect of interpreting handwriting 
that they have lost perspective? Or is 
graphology actually an underestimated 
science? 

Unlike palmists, astrologists, and other 
occultists, handwriting analysts don’t say 
they can, or want to, tell fortunes, read 
thoughts, or predict the future. They do 
claim, however, that your writing re- 
veals: 

® Intelligence, 


emotional _ stability, 


imagination, ability to work with others. 
© Capabilities and unsuspected tal- 
ents, 

© Personality strengths 
nesses. 

© Many kinds of mental and physical 
illnesses. 

Just what are the bases for their 
claims? 

Writing, declare the graphologists, is 
more complicated than we think. The 
impulse to form a letter begins in the 
brain’s writing center—in the cortex. 
This center, akin to the brain areas that 
control vision, hearing, talking, and 
walking, guides the muscles as they 
weave through the complex movements 
that make words. Since writing begins in 
the mind, emotions and attitudes, both 
part of the mind, influence how we 
write, just as they influence how we walk 
and talk. 

Take signatures. The way you sign 
your name unconsciously shows how you 


and weak- 


want the world to see you. The body of 
a letter reveals what you're really like. 
A large, ornate signature following tiny 
script very likely means the writer is 
outwardly an extrovert, but feels in- 

CONTINUED 


Six lines of writing enabled expert Norris J. 


Starkey ofthe Indianapolis police department ¢ 
ideftify a criminal. Your handwriting, experts 
claim, is as individual as your fingerprints. 


Writing pressure is re- 
corded “grapho- 
dyne.” Pressure pulls 
wires in strain gauge 
taut, changing their 
resistance, which is 
then a lie and re- 
corded. Cbelo 


ili 


NORMAL Mgt Me SALAMA 


wardly insecure. A tiny autograph after 
large letters indicates the writer is mod- 
est, has more to him than a first meeting 
indicates. 

By combining the meanings from doz- 
ens of writing traits such as signatures, 
slant, speed, and word spacing, the 
analysts assemble a personality portrait. 
But, they add, no one sign or group of 
signs is conclusive by itself. Often, one 
writing trait changes the entire meaning 
of another. 

Illegible writing. Writing that's hard 
to read generally points to indifference, 
laziness, But add extreme writing speed, 
and the picture changes. If the writer 
whizzes along, his mind is miles ahead 
of his hand. His script tries to keep up, 
becomes illegible. 

Graphologists say they need a page or 
two of writing and a signature to give 
a thorough analysis. But even scraps of 
writing tell a lot. 

Not long ago an Indianapolis business- 
man was swindled out of several thou- 
sand dollars by a confidence man. Police 
got a tip that the gyp artist lived in a 


10 Porutar science APRit 1963 


nearby hotel. When they arrived he had 
already skipped. Their only clue: a hotel 
registration card with a few lines of 
writing. 

The detectives turned the card over to 
Norris Starkey, member of the force and 
a handwriting analyst. Starkey studied 
the writing. The crook, he declared, was 
well educated, intelligent, and had ex- 
traordinary planning ability. He was a 
smooth talker, dressed well, and re- 
mained calm in emergencies. 

The police soon hauled in a felon 
who tallied with this description. 
Warned by Starkey that he probably 
had a well-prepared alibi, they weren't 
fooled by his answers, kept shooting 
questions until he finally broke down 
and confessed. 

Hiring by handwriting. Many indus- 
tries think enough of graphologists’ claims 
to use handwriting analysis in hiring 
personnel. Albert Nickerson, a vice- 
RAAKAALA president of Socony Vacuum Oil Com- 
pany, found in a survey of 76 corpora- 
tions that 90 percent of discharged 
employees were fired because of per- 
sonality problems. Today, scores of com- 
panies throughout the country say they 
avoid this trouble by using handwriting 
analysts to weed out applicants who 
won't get along with fellow workers. 

Firms using graphology don’t broad- 
cast it. But when an ad states: “Answer 
in your own writing,” the chances are 
fairly good that your script will get a 
careful scrutiny. 

“Often we have to hire overseas help 
sight unseen,” reports an executive of 
a giant industrial corporation. “A mistake 
can be costly. By using graphologists to 
check applications, we avoided hiring 
several persons who we now know 
would have been bad choices.” 

Emotional troubles and mental dis- 
eases turn up in handwriting, too, say 
graphologists. 

Not long ago, the American Journal of 
Psychiatry had an article by psychologist 
William R. Perl stating: “. . . there is an 
intricate and interpretable relationship 
between a person’s emotions and his 


What the experts watch for 
in analyzing handwriting 

According to graphologists, chances of two 
\dentical hapdweltings are several billion to one. 
Dozens of different traits go into each person's 
script, but four, traits, common to all writing— 
stand out. Here's what handwriting analysts say 
about tl 


PRESSURE 


. 

Minuscule writing would smear if pen pres- 
sure was heavy. In this case mental enersy is 
indicated by uniform light pressure in combina- 
tion with speed and regular spacing. 


‘SLANT 


Vertical writers (A on the scale) resist the 
natural inclination to slant to the right, reveal 
they can hold emotions in check and use logic 
in making decisions, A pronounced backhand 
writing (F or H on the scale) points to bottled- 


emotions, secretiveness, and stubbornness. 
other extreme (I) is the mark of extreme 
emotional instability. 
WRITING SPEED 
Fast writing marks a quick (but not neces- 
sarily accurate) thinker and talker. If letters 
have original shapes yet are simplified to cut 
down writing time (these qualities taken to- 
gether make what graphologists call the “form 
vel”) the writer is intelligent. Form level and 
writing speed provide clues to how fast and 
how accurately a person thinks. 


ZONES 

Even parts of single letters disclose inner at- 
titudes. The En) reflects imagination, 
idealism, intel lity. Artists, writers, anc 
people with strong convictions’ make origina’ 


shapes here. The middle zone reveals your at- 
ttudes towards others and how you face every- 


day prob 4 

lower zone divulges your sexual and 
material drives. People who like high Wonsiane 
money will make well-formed and lusty shapes 
in this area. 

One more common characteristic: margins. 
A thrifty person—one who'll squeeze an empty 
toothpaste tube for days-lnstinctively uses “up 
all his writing paper. His margins start near the 
paper's left edge and run close to the right one; 
the lines of script are close together. 

If the left margin becomes wider farther down 
the [a ‘a native sense of generosity is winning 
the battle over economizing. If the margin starts 
wide and narrows toward the edges later, he's 
just the opposite, 


What “T" formations 
mean to graphologists 


Inflated loop means a 
person is sensitive, 
quick to feel hurt. 
Tied stroke at end 
FH shows pers 
stick-to-i irit. 


Short, thin, and weak 
{ crossing indicates a 
of will power. 
Heavy, long, strong 
crossing goes with 
strong will power. 
Cross stroke fading be- 
rl yond stem means a 
fading will power. 
Bow-shaped crossing is 
A ~ associated with a per- 
son’s self-control. 


Slanted, arrow-shape 
crossing shows a domi- 
neering person, 


“JT Above-stem crossing 


goes along with a per- 
son of vision. 


No crossing at all re- 

veals a person is care- 

A less about details. 
Hook-at-end of cross 
ing is sign of hang-on 
ability, tenacity. 


A is acquisitive. 


No initial stroke indi- 
cates straight-talk, di- 
rect approach. 


restshaned stem is 
interpreted as an in 
cation of stubbornni 


Basin-shaped crossing 

D oak means a person has @ 
shallow nature. 

Separated stem shows 

Te the writer as one of de- 
liberate action, 

Stem-stopping crossing 

L means put-it-off pro- 

crastination, 


t-of stem 


AL crossing is. sign of 

temper in a writer. 
High-on-stem crossing 
means a high or dis- 
tant goal in life. 


Halfway-on-stem 
crossing shows person 
has a practical goal. 

Low-on-stem crossini 


reveals that no goal 
has been established. 
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Soft landing on the moon with aid of hover and 
landing retrorockets is depicted by artist 


Nose cone opens wide, and robot rolls out, 
towing nuclear reactor that provides power. 


Lunar housing for early arrivals 


When man makes it to the moon, he'll 
need a place to live—and quick. Douglas 
Missile and Space Division proposes to send 
FOUR cadiadtiond No lewenete: meteor io 
protection against meteoroids, radiation, 
and temperature extremes. The robot would 
be an all-purpose vehicle controlled by 
telemetry and monitored by television. It 
would land in a rocket nose that would 


Wheel spokes in model abc 


tanks that serve as quarters for as 
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serve as the astronauts’ earliest shelter. Its 
first job would be to set up a portable 
nuclear reactor for power and communica- 


tions. Then, acting like an earthbound snow 
blower, it would scoot around the shelter, 
scooping up lunar soil and spraying it on 
the nose to bury it. 
For later lunar explorers, North Amer- 
Space Systems 


ican Aviation’s Division 


ains enclosed oxygen 
ow food. 


Lunar soil is scooped up, blown over shelter. 
TV camera on tripod near spout monitors work. 


visualizes a self-sufficient colony (below). 
It would be built from rocket-booster tanks 
radiating like the spokes of a wheel from 
a communications babs They would con- 
tain living quarters, medical center, recrea- 
tion areas, and shop facilities. ’ Ringed 
round them would be enclosed gardens to 
provide food and to convert carbon dioxide 
into. oxygen. A version plant 
would be set over a fissure from which 
voleanic rock would be mined through a 
ver shaft, crushed, and heated to ex. 
tract up to a gallon of water per cubic foot. 


Cutaway of buried booster tanks shows how they 
may be arranged to care for explorers’ needs 


Water-conversion plant covers a fissure from 
which volcanic rock may be processed for water. 


Ps PICTURE NEWS 


Water jet swivels to steer no-prop, no- 
rudder, shallow-draft experimental boat. 


Wankel rotary engine 
pushes these new boats 
The V 


kel rotary engine 
Mar. ’60] has finally found. practi 
use—but not in a car. A 43-hp. version 
powers the Swiss experimental jet boat 
above. Pumps suck up water from the 
underside, exhaust it under pressure. 

A smaller 2I-hp. Wankel engine 
pushes the S nralkibelow, «German 
water-skiing device, at up to 27 m.p.h 
The Ski-Craft will be sold by Trans- 
continental Motors in New York for 
over $1,000, A larger Wankel will ap- 
pear this fall in a German NSU c 


(PS, 


Ski-Craft has grab handles attached to con- 


ts an hour. 


trol box. A gallon of fuel la 


Millions of 
exciting chances 
are opening up 
for bright 

young men as 
fast-growing new 
industries holler 
for help 


Should You 
Try 
Better Job? 


fora 


By Herbert Yahraes 


“I'm eager to get ahead. I read about the scientific and tech- 
nical revolution—space, atoms, electronics. What opportuni- 
ties does it open up for me? How can I find out which jobs I 
might do best in? How can I get training for work like that 
and keep on supporting my family?” 


HIS plea, from a young shi 
| g clerk in Michigan, is ty] 
‘al of hundreds of letters re- 
ceived by Poputar . The edi- 
tors asked me to find the answers. I 
talked to personnel directors big 
corporations, training experts, the 
heads of schools, br uutives, 
and government officials, What they 
told me will open your eyes. They 
pointed out the big, new chances, and 
explained how recently eloped 
training programs—in technical insti- 
tutes, adult-education groups, corr: 
spondence schools, corporation study 
plans—help ambitious young men 
latch onto those chances. 


Now is the time 

While automatic machinery takes 
over farming, old-fashioned factory 
production, and office routine, the 
new fast-growing industries are cry- 
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ing for help. Here are some hot areas: 

© Space research—the boom indus- 
try of the Sixtiesemploys well over 
1,000,000 people but was short 40,000 
or so this year and will need more 
and more for years to come. 

© Construction, of homes (more 
than 1,000,000 a year) and of every- 
thing else from supermarkets to 
launching pads, requires 3,000,000 
men. By 1970 the number will be 
4,000,000 to 5,000,000. 

® Service work keeps multiplying 
—automotive, TV, home, commercial, 
government. Today there are 33,000,- 
000 jobs in this field; by 1970 there 
will be 7,000,000 to 10,000,000 more. 

Don't worry if these fields seem 
strange to you. A Washington ac- 
quaintance of mine, Chuck Billings, 
had been a Navy machinist for 18 
years when the plant closed down. 
He could have transferred to another 


government shop. But he had a secret 
hankering to get into sales. He lined 
up a job selling power-tools to hard- 
ware stores. His wife says, “He's be- 
come a nice guy again.” 

Chuck is no exception. Official sta- 
tistics show that 8,000,000 workers 
change their jobs in a typical year. 
Two-thirds of them go to different 
industries, And half switch to com- 
pletely different occupations. 


Advanced jobs take advanced training 

Space-age industries eat up all 
kinds of skills, from cooks and bakers 
to machinists and tool checkers. But 
they're hungry for specialists: 

© Pipe fitters (qualified on lox and 
hydrazine lines). 

© Electricians (for exotic power 
systems). 

© Cameramen (on telescopic track- 
ing cameras). 

@ Chemical-plant 
cast solid fuels). 

© Radarmen (to set orbits). 

The best-paying, fastest-promotion 
spots are open for men expert in the 
newest techniques. In a government- 
sponsored training program for com- 
puter specialists, 600 students had 
jobs sewn up before graduation. 

Construction-machine operators are 
in heavy demand. Today even ditch- 
digging, once a synonym for the 
most menial of work, is a highly 
skilled occupation; the modern ditch- 
digger commands a complex, expen- 
sive machine and averages around $4 
an hour. 

You get the idea just by skimming 
the help-wanted ads. Here’s a samp- 
ling from one paper: 

@ Auto mechanic (alignment)— 
$150 a week. 

© Construction estimator. 

© Die-casting diemakers—$3.50 per 
hour. 


operators (to 


© Sheet-metal draftsmen—$150- 
$175 a week. 

© Computer 
week. 

© Engineering aides—$120 a week. 

@ Metal spinner. 

© Plumbing estimator. 

© Heli-arc welder (stainless steel). 

@ X-ray technician. 

@ Wiremen—$3 an hour plus heavy 
overtime. 

One study, by International Corre- 
spondence Schools, shows that 500,- 
000 skilled jobs will open up this year 
alone. 

‘And the prospects for technicians— 
men with one or two years of basic 
ing after high school 
—are Technicians handle 
most of the detailed design and con- 
struction of complex equipment. 
Every graduate engineer should have 
two technicians working with him—a 
potential of more than 1,500,000 jobs. 
Yet today there are less than a third 
that number of technicians in the 
US., and only 16,000 new ones are 
being turned out each year. 


technician—$150 a 


Training waits for you 

You can’t just fall into jobs like 
those. But never before have there 
been so many opportunities to pre- 
pare yourself to win them. Here is a 
quick rundown: 

If you like the company you work 
for now, ask about training for a bet- 
ter job right there. Some corporations, 
like Martin in Baltimore and IBM in 
Poughkeepsie, N.Y., have set up 
courses close to the plant. At Ford, 
more than 20,000 employees take 
studies ranging from apprentice train- 
ing to full-time university schedules. 

Home-study courses are the most 
convenient training. They bring the 
school to you, and let you train in 


[c don page 204) 


Hesitantly, I accept a space suit from 


GE's Carl R. Cording. Outfit formerly 
belonged to ex-GE test pilot Elliott 
See, one of the new astronauts. 


America’s first chicken astronaut (me) 
starts to sweat—combination of an 

airtight suit and nervousness. (After 
test, I decided to remain a terranaut.) 
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I went for a spin in a 


By Robert Gannon 


RENCH gripped tightly, I 

W yanked down, trying to loosen 

the nut. It didn’t budge—but 
I did, swinging evenly, flipping head 
over heels in my space suit. I lunged at 
the side of the craft, missed, and slowly 
floated away, helplessly. 

I wasn’t in zero-gravity space, of 
course, but on a device that comes darn 
close to giving that sensation. It’s called 
the Spaceworker, or, more formally, 
Five-Degree-of-Freedom Simulator. Gen- 
eral Electric's Missile and Space Divis- 
ion put it together to see how well a 
man in orbit can work outside his ship. 

Spaceworker is a simple contraption— 
a basketlike stretcher balanced in gim- 
bals, a yolk attached with ball bearings 
to a three-footed post. The whole thing 
is kept floating just off the floor by three 
frictionless air bearings, disks with holes 
through which air flows to hold them 
up like flapjack-size hovercraft. 

Strapped in the simulator, you pitch, 
yaw, roll—even spin, if you want to, In 
fact, Gene Day, the lab supervisor, once 
got himself revolving at 27 rpm. (On 
the 44th revolution he got sick.) Gravity 
isn't absent, of course, but that doesn’t 
seem to make much difference, 

Before I got aboard, Carl R. Cording, 
manager of GE’s Valley Forge (Pa.) 
Manned Spacecraft Laboratory, helped 
me squirm into a space suit. 

I didn’t feel like an astronaut, but my 
walk to the lab took me through the lobby, 


Top-heavy, I flip head-downward. Adjusting for exact center of gravity can be tedious 


With nothing to push against, 1 couldn't “jump’ Simulated problem—removing 
or jerk myself along—could only turn on my axes nut—is easy if you get hang of 
Here I wait to be pushed to mock-up capsule using body mass for leve 


Now—a Jet Boat 
That Goes 
Sideways! 


Thrust from two jet ports, one at the bow and one 
at the stern, eases this new craft into the dock 


By Hubert Luckett 


HERE'S now another trick to add to the impressive list 
| of things you can do with a jet-drive boat that you can’t 
do in any other: move sideways. 

A new jet by Upson Marine has bow steering. With it, you 
can forget the aim-and-pray routine when docking in heavy 
wind or current. Instead, you just take your time and sidle into 
a crowded berth as casually as a woman shopper inching in 
ahead of a man at a checkout counter. 

The basic propulsion unit is a single-stage, axial-flow pump. 
It is available in six different models to match engine sizes 
ranging from 40 to 275 horsepower. 


CONTINUED 
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Powered sideslip is ac- 
nplished by turning 
one side 


You can con- 
and stern in- 
dependently. 


Pinwheel maneuver lets 


is turned to one side 
with wheel, and bow 
jet on opposite side is 
activated. Other bow 
jet stops the spin, 


Shift lever controls bow jets 
when moved sideways; and 


forward, neutral, and rev 
position’ of control gate 
when moved fore and aft. 


RUBBER HOSE ‘OR SHIFT LEVER AND 
METAL TUBING BOW JET CONTROL 


Bow steering system for low-speed maneuvering uses auxiliary 
jets on either side of the bow. Water under pressure is supplied 
through a rubber hose or metal tubing from, an outlet on the side 
of the jet pump. Operating pressure is applied to this line when 
the control 

nS 


is in the reverse or neutral position 


FORWARD 


coupled to. the 


water diverted 


jet-drive system 


In a jet boat, thrust (the force that 
drives the boat) is created by accelerating 
a large volume of water. One model of 
the Upson jet will deliver 4,000 gallons 
of water per minute at 4,000 r.p.m. The 
manufacturer claims acceleration from 0 to 
30 m.p.h. in six seconds and top speeds 
of over 50 m. 

The bow steering. This trick is handled 
by two ports, one on either side of the bow 
at the water line; a selector valve that 
directs water flow to one or the other of 
these ports; and a hose that delivers water 
under pressure from the jet uni Bow 
steering is used only for docking or maneu- 
vering in tight places. When the boat is 
under way, a vane in the main jet stream 
gives steering control. For reverse, the 
stream is diverted to a swiveling nozzle 
on the lower end of the rudder post. 

The Upson Marine jet unit can be in- 
stalled in almost any existing hull fitted with 
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flow pump has impeller directly 
engine cra 
Shift control gate is operated by lever 
at driver's seat. Above, control gate is 
shown in forward position, At top 
right, gate is in reverse position wit 
into reverse 
which rotates with the rudder. 


STEERING CABLE PULLEY 


STEERING 
VANE 


REVERSE 


F180" ROTATING 
REVERSE NOZZLE 


nkshaft. 


nozzle, 


Nozzle housing can be re- 


moved if necessary without 
taking boat out of the wa- 
er, Rudder and control 


anced design re- 
quire little force to operate 
winy cable-and-pulley, 


single-cable push-pull, or 
drag-link system will tie 
to wheel and shift 


. Elbow at side of ho 
ing is for bow jet supply. 


an engine of the specified horsepower. Spe- 
cial mounts and transom angle-adjustment 
wedges 


simplify its adaptation to the hull, 
s of design and construction, so 
a smooth flow of solid water can be 
maintained to the unit’s inlet. No special 
tools or skills are required to install the 
jet system. Only two openings are needed: 
one through the bottom for water intake 
and one through the transom to take the jet 
nozzle. 

The unit weighs only 136 pounds, so the 
dead weight your boat must carry will be 
reduced over most standard prop drives. 
The jet drive saves space inside the boat, 
too. The 8” models need only 18”, and 
the 10” sizes only 21%”. A special intake 
grille keeps weeds and debris out of the 
pump. And, of course, jet boats have no 
props, struts, or rudder projecting under 
the hull to create drag or get fouled on 
rocks or snags. an 


+ 


Future astro pilots are now getting real- 
istic practice in the tricky technique of 
coupling two spaceships in orbit—while re- 
maining safely earthbound. In a Boeing- 
developed simulator, one “rocket ship” is 
a cabin mounted on a frictionless bearing 
that permits the pilot to produce the motions 


Ps PICTURE NEWS 


Learning how to rendezvous in orbit 


of pitch, roll, and yaw while positioning for 
rendezvous with another “ship” suspended 
from a crane. He controls this one through a 
computer to simulate the effect of rocket 
reaction, His goal is to maneuver the nose 
of the forward “space capsule” into a rub- 


ber ring in front of his cabin, 


New midget scooter: 
transportation or fun 


This tiny scooter squeezes 125 
miles from a gallon of gas and 


makes 35 m.p.h. while doing it. 
The Wren has a 38-inch wheel- 
base, weighs 62 pounds, costs 
$100. An automatic centrifugal 
clutch is standard. Bird Engineer- 
ing, Omaha, Neb., builds it for 
hunting, errands, or just fun. 


Minicar takes on extra engine to become 
off-road cross-country vehicle 


Individual 52-cu.-in. engines power the front and 
rear wheels of the Moke, a rough-terrain version of 
British Motor Corp.'s front-wheel-drive minicars. 
Each engine is transversely mounted directly over 
the wheels for added traction, Combined output is 
72 hp. The throttle and clutch controls are linked, 
but separate gear levers Eeessaitt disengaging the rear 

‘ive when not needed. 

At a demonstration in snowbound England last 
winter, the Moke showed exceptional climbing abil- 
ity and versatility as a load carrier, snowplow, and 
prime mover. Price in England is $1,330. 

7 


Engine drives all four 
wheels. It's modified 
with rear power take- 
off from turbine shaft. 


Exhaust ports (below) 
give thrust for added 
speed. Movie camera 
on fin records run, 


WISHBONE 
ON ALL 


Campbell sits low in cramped 
cockpit at right. Throttle, brake, 
and wheel are only controls. 


NT 
‘SUSPENSION 
WHEELS 


Bluebird makes another bid for 


The attack on John Cobb’s long-standinj 
394.196-m.p.h. land-speed record (still of- 
ficial despite Mickey Thompson's one-way 
run of 406.6 mph. in 1960) will be re- 
newed this month at Lake Eyre, Australia, 
by Donald Campbell. The Britisher will 
pilot a Bluebird rebuilt according to lessons 
of his crash in 1960 on the Bonneville Salt 
Flats in Utah. 

‘Added this year is a tail fin to improve 
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stability at high speeds. The fin stands 7 
feet 8% inches above the ground, but is 
designed to be shrunk section by’ section, 
after initial tests, for a compromise between 
stability and drag. Lockable front and rear 
differentials also help the Bluebird hold 
course. 

The Bristol Siddeley Proteus turboprop 
aircraft engine delivers 4,100 hp. at 11,100 
r.p.m.—enough, it is hoped, to push the car 


Rebuilt Bluebird begins demonstration run at 
Goodwood race track in E 


bubble is fibe 


‘AERODYNAMIC BRAKES. 


speed record 


to 450 m.p.h. No power-robbing transmis- 
sion is necessary. 

Wheels with 52-inch-diameter tires are 
sprung on nitrogen in oleopneumatic sus- 
pension-shock-absorber units designed for 
maximum traction. Brakes are twin-caliper 
disks operated by air and capable of a 60- 
second stop from 400 m.p.h. Supplement- 
ing the disks are flap-type air-resistance 
brakes on both sides of the tail. 


PS PICTURE NEWS 
= 


Solid Army punch on the move 


Mauler, shown here in an engineer- 
ing mockup, is the Army's answer to 
front-line bombing and’ strafing by 
enemy jets and harassment by short- 
range missiles. While on the run, the 
mobile, self-propelled launcher can fire 
a dozen radar-guided solid-fuel rockets 

a time, The guided-missile carrier 
s developed by General Dy: 
at Pomon: for the Arm) 
Command Istone Arsena 


Concrete-and-glass_ football 


With two curved sides coming to a 
point at the ends, the Phoenix Mutual 
Life Insurance Building brings some- 
thing new in architecture to Constitu- 


tion Plaza in Hartford, Conn. Incor- 
porated in the design are a two-level 
underground garage for 300 cars and 
an enclosed street-level park. The 
building will open in September. 


tg 


Table-top Sceptron hookup, listening to talk by its demon- 
lights up indicator (right of center) whenever he says 


strate 
“five"—and ignores every 
Sceptron units to obey 

voice-operated phone dials and cash registers, 


other word. 


Assembling enough 
many, verbal commands might yickl — change: 

ind typewriters 
that take dictation by directly transcribing spoken words 


t of Sceptron is tuft of 
fibers, like one held in 

Fibers vary in length, 
int frequencies, blend 
nan incoming signal, make 
ferent ones vibrate 


Photo-plate mask, being 
serted, is “memory” that recog- 
certain word, Int 
ple masks, each with 
different pattern, make Sceptron 
responsive to various cues. 


“Tell It to Sceptron!”’ 


Newest electronic brain recognize: 


spoken words, 


and will carry out your verbal commands 


By Alden P. Armagnac 


Pre that dial a spoken number, 
typewriters that print out whatever you 
say to them, underwater ears that identify 
a hostile submarine—these are just a few 
the uses foreseen for a new signal-recog- 
nizing “brain. 

In a recent demonstration of its talents, 
an engineer talked into a microphone 
connected to a table-top version of the de- 
vice. The instrument had been set up to 
respond to the word “five.” Whenever he 
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uttered this word, the brain instantly flashed 
a telltale light. It ignored every other word 
he said. 

As easily, the device can be adapted to 
recognize any word whatever—or any si 
nal, audible or visible, that can be trans- 
lated into electrical pulses. A composite 
“brain,” made up of a number of the units, 
could recognize many spoken commands 
and respond in appropriately different ways 
to each one. 

Called the Sceptron (for “Spectral com- 
parative pattern recognizer), the device is 


HOW SCEPTRON WORKS 
‘These are key parts of “brain”: 


Sceptron consists essentially, left to right, of 
@ cluster of quartz fibers, through which lamp’s rays 
travel lengthwise, vibrated by an incoming electrical 
ignal: a mask, whose pattern transmits the light 
‘emerging from some fibers’ tips but not from othe 
ind a photocell, which responds to light by actuating 
‘signal such as a buzzer or indicator lamp. 


‘A mask, to transmit the particular signal of interest 
‘and reject others, is made by these steps! 


Pico pate e aponnd to tg 
1 from ps of fibers at rest. et 
sulting negative forms "'rejec- 
tion sk” that blocks light — 
| 
mask that, blocks light: from | 
wanted (to-be-recognized) a 
a==2 


from zero (no) signal. 
I+[= 


2 While fibers are vibrated by sig- 
nal to be zed. second 
Plate is exposed to tips. This 


Making oto positive from sec- 
3 ating ehete poate ror ete, 


Combining this positive and first. 
negative gi 


gives “acceptance 
sssing light of wanted = 
ind of no other one. aa 


being readied for both civilian and military 
uses by the Sperry Gyroscope Co., which 
considers its novel principle an advance 
as fundamental and versatile as the tran- 
sistor. Invented by Robert Hawkins, Scep- 
tron combines vibrating optical fibers that 
analyze sounds or other signals, and a 
photographic memory cell to recognize 
them, 

Within a Sceptron is a tuft of 700 or 
more transparent quartz fibers, of vary- 
ing length, supported at one end like 
bristles in a shaving brush. An incoming 
signal jiggles the fibers’ mounting, by 
means of a driver unit such as a loudspeaker 
coil or a piezoelectric transducer. Some 
fibers vibrate, others don’t, depending on 
their individual responses to the various 
frequencies blended in a signal. 

| Meanwhile, light from a lamp bulb travels 
lengthwise through the fbers—and emerges 


In response to signal like word “five”: 


Some of 
the indi 

fibers of 
quartz 
vibrate. 


“.- while others do not. 
(Which ones dance var: 


A Sceptron in action 


SOME PHOTOCELL 
FloeRS DETECTS 
ViBRATE Uh; 


from their quivering or motionless tips. 
All that need be added to put Sceptron 
business is a “memory” mask, which 
transmits the emerging light only when the 
fibers are vibrating in a particular pattern— 
and, beyond the mask, a_light-detecting 
photocell. Accompanying drawings show 
how the complete device works, and how 
the mask is made—by the very signal that 
it's to recognize. Variations in mask-mak- 
ing technique give a mask that recognizes 
a certain word, whoever speaks it; or a 
certain person’s voice, whatever he says. 

In the demonstration model, Sceptron’s 
quartz-fiber array takes up a cubic inch of 
space, but Sperry has already made a minia- 
turized version as small as 1/300 of a cubic 
inch. Thus, it says, it's approaching the 
point where a composite “brain” as complex 
as the human brain could be put in a desk- 
size console. 


1a 


Fold-in wheels carry boat. 
Lightweight wheels that could 
be carried in a small boat or 
canoe might ease lake-to-cabin 
hauling or lake-to-lake portag- 
ing. These recently patented 
wheels would be hinged to a 
frame clamped to the gun- 
wales. Thumbscrews would 
lock them in riding position, 
release them to swing inboard 
one on top of the other. 


Cap measures powdered coffee. Your in- 
stant coffee might be even more instant— 
as well as more uniform—if you replaced 
the jar cap with this screw-on dispenser. 
Pulling a slide would release a fixed amount 
of coffee into the dispenser through one 
aperture; pushing the slide would drop 
it into the cup through an exit aperture. 
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Wiper keeps lights clean. You might see 
and be seen—better in bad weather with 
a system that kept headlights clean, This 
GM invention would divert a jet from the 
windshield washer to spray the lenses, and 
wipe them with a blade whose pivot point 
would be ratcheted around the lights. The 
blade would then snap up out of the way. 


Kit fits saw to hammer. You might do 
less interchanging of tools if you had this 
knockdown, multipurpose kit for handy- 
man jobs. Saw, claw, and hammer would 
support each other, and any one could be 
used without changing the setup. Revers- 
ing the tool, you could chuck matched 
drills and screwdrivers in the handle. 


Handle inflates umbrella. You'd be pre- 
pared for doubtful weather with this col- 
lapsible umbrella in your pocket. To use 
it, you'd pull the pleated, plastic canopy 
out of its case, slip the case onto a plunger, 
and work the plunger to pump air between 
the canopy’s seams. Telescoping joints 
would extend the handle. 


Protractor light guides line. One man 
could sight a construction line easily and 
accurately with this light-up protractor. 
He'd set an adjustable contact to any de- 


sired angle, then draw out the line at- 
tached to a pivoting contact. When the 
contacts closed, a flashlight would signal 
that the line angle was just right. 


The following patents hace. be mn these incen- 
oat hace No. (oun 3830 to Herbert A. Bemis, 
Gerla N, ie dhipenser-No. 5.096,533 0 
Charter i Germano, Pos eee 
ST 10 Sam 
"$0961 


Polo 
To Kris Mackie, Ko 
Umbrella No. 9,085.266 to Thomas Hf. Bums, Seale, 


Wash; Protractor—No, 3,061,931 to Benny J. DiStefano, 
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TimeBombs 


in the 


Mississipp! 


Four tanks of liquid death—chlorine 


—lay at the river bottom, ready 


to spew a lethal gas over two states 


By E. D. Fales Jr. 


\WO states braced for disaster. All 
ships on the Mississippi had been 
warned. Six thousand residents had 

fled Vidalia, La., and Natchez, Miss., where 
a 15-car escape train waited to gather up 
hundreds more. At least 40,000 gas masks 
had been given out, for at any moment a 
choking yellow cloud might spread like a 
horrible ghost into he nl over Louisiana 
and nearby Missi 

The US. Weather Bureau had set up 


Circle of danger encompassed dozens of towns. 


First of the huge tanks is lifted 


ations to test the slightest 
on which the safety of 70,000 


six emergence 
shift in wind, 
now might hang. 

Armed troops waited along Mississippi 
roads to snatch wrecked cars away and keep 
traffic moving if the gas came, Disaster 
workers flew in, The Red Cross evacuated 
the sick. Over Louisiana highways came a 
parade of vi disaster fleet of the 

isiana State Police. 
0 towns, meetings were called. If 
izens were told, move 
fast and keep moving. 

A circle 60 miles across was declared 
the danger zone. It reached from Fayette, 
Miss., west to Acme, La., taking in long 
stretches of U.S. Highways 61 and 84, On 
the Mississippi River, ships and barges 
heading toward Natchez were stopped 
and gas masks given crews and passengers. 

Somewhere at the bottom of the river 
lay four weird time bombs that together 
contained more poison gas than was used 
in any major battle of World War I. 

The nightmare had begun at dawn on 
March 23, 1961. The 3,500-hp. diesel tow- 
boat Eastern had been battling upriver 
behind 16 barges, hugging the eastern 
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Bolin and Herman B. A 30-ton strongback 


shore, working north in quiet backwaters. 

Its barges rode four abreast. The left- 
front one, called wyeken 112, was making 
a 1,200-mile va on Rouge to 
Charleston, W.Va. ee cargo for a 
large chemical company—four monster 
green-and-white steel tanks. Each, if stood 
on end, would tower over a six-story build- 
ing. Rising from each was a steel dome 
that protected sensitive safety valves. The 
domes carried the ominous lettering, cnLo- 


all north- 


south of Natchez, 
bound ships make the he: 
crossing. At 4:47 a.m., in hi 
Eastern came to the cro: 
for the western shore. And at this moment 
the four front barges smashed headlong 
into a vicious spring-flood current. 

A bow wave built up. Three of the four 
leading barges rode it out. But from Wy- 
chem 112 came staccato sounds like gun- 
fire as the giant wave raced across her 
deck and crashed into her hold. 

The sounds were Wychem’s cables part- 
ing. Swamped by the wave, the barge poked 
her bow under the surface, shot down like 
a submarine—and vanished mysteriously. 


rides astride the tank. Valve dome is at right, 


The river here, in flood, was 100 feet 
deep. The Army Engineers patrol boat that 
sped to the scene, fathometer going, should 
have had no trouble picking up strong 
echo signals from such a huge wreck. But 
no signals came back. And, later, when 
divers went down, they found no trace of 
a wreel all. 

No one worrit . A newspaper quoted 
an official as aie * that a shipment of 


chlorine had sunk, but if any es« 
would merely “purify the muddy Missis- 
sippi.” This was a remarkable statement in 
the light of later events. 

Liquid chlorine is a pale-yellow fluid. 
Released from tank pressure, it turns into 
green-yellow chlorine gas. By coincidence, 
not many days earlier, a railroad tank car 
of chlorine had burst in a train wreck near 
New Roads, La. A green-yellow cloud had 
scourged the countryside for six miles. Over 
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Stern bucked 


100 people were taken, choking, to hos- 
pitals, A child died. Hundreds of animal: 
were killed. Yet this had been a relatively 
small shipment, a mere 20,000 pounds. By 
contrast, there was 2,200,000 pounds of 
liquid chlorine in the four submerged tanks. 

But more than a year passed during 
which the properous Valley towns lived in 
blissful ignorance. Then last summer some- 
one told the U.S, Public Health Servi 
Somewhere at the bottom of the river was 
enough chlorine to fill a whole train of 
tank cars, Since all wrecks rust, it was only 
a matter of time before it would escape. 
There was also the danger that a ship might 
ram the wreck, for the river was dropping 
60 feet to a 40-foot summer depth. Or a 
falling anchor might smash the tanks. Or 
weakened safety alves cog blow. 

Quickly, the nation’s aster central”— 
the office of Emergency Planning i in Wash- 
ington—: swung into action. On September 
. Since the Army 


it would be their job. Ones went to the 
Vicksburg district: “Find those tanks. Use 
any means to get them out—fast.” The 
district chief in Vicksburg, Col. Warren S. 
Everett, read his orders and whistled. If 
rust had set in, even minutes might count. 
But where were the tanks? 

‘A remarkable search began. Three days 
later, a Navy submarine-hunter plane, 
cruising low near Natchez Island, began 
getting strikes on its electronic sub-hunting 
gear, Yet this was an area that had been 
carefully searched before. The answer 
in the shifting sands of the river bottom. 
The barge had become a restless ghost, 
moving with the sands. 

A crew was sent to drill the river bot- 
tom. Wiater-jet probes, which would not 
burst the tanks, were used. The next after- 
noon, 65 feet below the surface and 14 feet 
deep in sand, a probe hit a hard object. The 
Wychem, after a year and a half, had been 
found, 

Col. Everett moved fast. On September 
30, his salvage contracts were let. At 4 a.m. 
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in the air, the Wychem 112 snapped its ca 


> “Feasmussen 
ables and nose-dived like a sub. 


the next day a $10 million commando sal- 
vage fleet was highballing toward the scene 
from a Gulf Coast port 600 miles away. 
It included two towering hammerhead der- 
rick-barges, an ocean tug, two floating 
crew-hotels, and 20 other craft. At the 
same time, rolling east from California 
came trucks bringing 16 “wind machines”— 
gasoline-powered fans used in fighting 
Western forest fires. Should the gas escape, 
engineers would try to roll it bacl hind 
a wall of wind to give the 130 crewmen 
a chance to get off their ships. 

A call went out for divers. Courage and 
skill were needed: Underwater cutting 
torches, burning at 5,000-degrees F., would 
have to be held steadily within an inch and 
a_half of the steel tanks. This would be 
like holding a lighted match beneath a 
fuse, for steel, in chlorine, lights up and 
burns at 400 degrees. 

The salvage contracts went to two Gulf 
Coast engineering outfits: Triple-C Boats, 
Inc., and Brown & Root, marine operators. 
In all the excitement, few citizens had 
sty pickup trucks from 
s that plowed along the levee near 
tchez and discharged their load: a pile 
of diving suits, some underwater cutting 
torches, and eight solemn-faced men— 
divers. 

They came from an outfit called J & J, 


Waiting to make a new descent, chief diver Joe 
Carroll (right) chats with author on deck of 
the Bolin. Hard hats and life jackets were com- 
pubory throughout the operation. 


of Pasadena, Tex. The two Js stand for 
Joe and John: Joe Carroll, president and 
chief diver, and John Galletti, vice-presi- 
dent. 

Lights glittered all over the salvage fleet 
when Carroll, Galletti, and six hand-picked 
divers saw it. A ct i 
the night: the w 
roar of wind-machines tuning up, the clat- 
ter of hammers. 

For days before they dared enter the 
river, Carroll and his team pored over blue- 
prints of the Wychem, memorizing ever 
rivet. Meanwhile, a diving station was set 
up on the Bolin, one of the two derrick bar- 

es. 

When Carroll dived on October 14, he 
was appalled by the blackness of the river. 
It was like diving into strong coffee. He 
couldn't, see hand before his helmet, 
or even the little round window itsel 
He dropped cautiously, letting himself down 
a hand line. He wore no diving shoes, 
only soft galoshes. He didn’t want to kick 
holes in rusty metal. 

A diver lives by his lifeline—and_ his 
tender. roll’s tender, a little man in a 
red steel hat, happened to be another Joe 
arroll: his father. As Joe Jr. descended, 
his father cautiously fed out lifeli 
pipe, steel safety wire, and phone line all 
wrapped in one. 

Underwater, Joe Jr. let himself drop 
slowly. He was 20 feet down when he 
heard the propellers of a big barge train, 
similar to the one to which the Wychem 
had belonged, fighting its way up the other 
side of the river. ‘ge of water 
swept past him, swinging him away from 
the hand rope. Though the barges were a 
quarter-mile away, the underwater currents 
they set up were trying to tear him away 
from his hand line. 

Carroll hung on hard, waiting for the 
currents to subside, then continued on 
down. He was to have this experience many 
times, whenever a large ship or barge train 
passed. Now, letting himself down, he was 
suddenly stopped at 40 feet. His feet had 
hit something soft. 

He groped cautiously and felt a small 
mound of sand, Wishing desperately that 
he could see, he thought of calling for flood- 
lights but decided they'd be useless. 

In the darkness, he had three fears: He 
might kick a hole in a rusted tank; he might 
dislodge heavy wreckage that could smash 
a tank; or he might disturb the sensitive 


spring-loaded safety valves on top of each 
tank, set to blow off under certain emer- 
gencies. The valves were shielded inside 
the protective steel domes. But if they were 
damaged or had become seriously rusted, 
they might now be frail as paper. He lay 
prone to spread his weight and began dig- 
ging carefully. 

Minutes later Carroll’s voice reached 
those on deck. “I’m on the dome of a tank 
nd the damned safety hatch is wide open!” 
He was right over the naked valves. If 
they popped off now, he'd be instantly 
caught in a geyser of yellow chlorine, 

Carroll backed away cautiously, coming to 
rest on a sand drift that he knew must cover 
a tank. Clammy forces 
began pulling at his 
feet. He moved to 
escape and a moment 
later his helmet rang 
against a hard ob- 
ject. He'd floated in- 
to a grotesquely- 
twisted steel handrail 
reaching up as though 
the Wychem were try- 
ing to climb out of 
its sandy grave. 

The bottom of the 
Mississippi River is 
never still. It flows 
slowly, like a moving 
i foward the 
. The curious force 
clutching at Carroll's 
feet was the effect of 
sl ig sands. It was t 
these that had buried opi sav 
the Wychem so quick- He, wouldn't ait in 
ly. If he made a mis- Willie" Breton comes 
step they might bury up after a dive. 
him, too. 

For days, two Army dredges had been 
doing their best to uncover the wreck, suck- 
ing away mountains of loose sand. But 
since they had not dared drop their clumsy 
“suction snouts” near the tanks, they had 
dug a vast crater around it. This crater 
now was 800 feet wide, and the Wychem 
rose at its center. 

Carroll phoned his discoveries to the 
deck. Still blind, he now found that by 
shutting his eyes he could get a better sense 
of feel and direction. After that, he always 
worked with his eyes shut. 

For two hours he explored, and what 
his fingers “saw” appalled him. ‘It had been 
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Bracing a shoulder against the airlift pipe, John 
Gallet ti grabbed it with both hands and besan 
to siphon sand and rocks. Little by little, the 
EE ae cana 


an impact wreck. The Wychem had rammed 
the bottom with enough force to bend it- 
self in half and hurl its 100-foot stern half, 
along with two tanks, upward until they 
had tried to fold over the forward half. 
Then the stern had fallen back. 

Toward noon Carroll went topside. “It's 
one hellish mess,” he told his team. “Before 
we can go for the tanks, we've got to 
airlift.” 

An airlift is an angry pipe with the kick 
of a mule. Get between it and a wall and 
it will smash your ribs. This one was a 
10-inch-diameter, 85-foot-long steel suction 


ipe. 

Night had fallen when the airlift was 
ready, and John Galletti went down into 
the river to receive it. He grabbed it in a 
bear hug and guided it down between the 
tanks. He drove his shoulder against it 
and called for power. 

The mule began to kick. With a roar, 
the airlift went to work. On one side of the 
pipe a high-pressure water jet blasted the 
sand between his feet, loosening it. On the 
other, a screaming air jet, turned upward 
into the bottom of the airlift, created a 
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mighty siphon. Galletti heard sand and 
stones booming up in the big pipe; the 
airlift was beginning its work. 

Other divers relieved him: Herb Atwood, 
Norman Knudsen, Jim Bush, Don’ Hackin, 
Then Galetti took over again, Toward 
midnight, those on deck heard a cry: “Cut!” 
Galletti’s left foot had been pulled into 
the suction pipe. Someone cut the power. 
He withdrew his foot and went on dredg- 
ing. More and more, the tanks were being 
exposed. Yet the shifting sand kept trying 
to cover them up. Once diver Tom Hynson 
used the water jet to hose off the tank tops. 
It was like using a garden hose under water. 

For three days and nights the airlifting 
went on. On the 19th, Carroll went down 
to size up the situation. 

The No. 1 tank on the port forward side, 
to be tackled first, was tipped, and slowly 
creeping toward a sharp steel edge of the 
barge. The No. 2 tank hung ominously above 
No. 1, The after tanks, 3 and 4, were in 
better shape. But all had snapped some of 
their steel tie-downs, the powerful five-inch 
straps that anchored them to the barge. 
And if enough tie-downs snapped unexpect- 
edly the tanks might roll. 

Falling wreckage was a hazard. The 
tank walls were only 1% inches thick, and 
tests had shown that even a small hole 
would grow by chemical action. Liquid 
chlorine, spurting out, would become a 
gas, bubble to the surface, and hang low 
over the river. Even a mild seven-mile-an- 
hour breeze could blow it into Natchez 
in an hour. 

But the great danger was the electric 
torches. They can cut through steel as 
though it were butter. The flick of a flame 
against a tank could mean disaster. 

Carroll's best torch man was a big Texan 
named Will Brown. “Wee Willie” had one 
weakness: The greater the danger, the more 
he hated to quit. 

This was the man Carroll chose to start 
the surgery. His assignment was to burn 
away tangled railings and pipes, then cut 
the loading deck—a large steel platform— 
into sections for lifting. 

On October 19, Brown went down with 
his pistol-like torch. Eyes shut, standing 
on the No. 1 tank, he found a torn railing, 
pushed the torch against it and called: 
“Make it hot!” 

On the Bolin, someone closed a switch, 
throwing 400 amperes into the torch. Brown 
pulled the trigger and waited for the daz- 


zling flame that, he expected, would help 
him see. 

He heard a sizzling sound. But no light 
came. His fingers grew hot; the torch was 
blazing not two feet from his eyes, and he 
couldn’t see it. He thought: “Now I do 
need eyeballs in my fingers.” 

Almost immediately he made another 
discovery: The flame refused to bite the 
steel. Barge and tanks had been painted 
with tough epoxy-resin paint. After 18 
months it was still protecting the metal: He 
had to burn it for a full 15 seconds before 
the flame would touch steel. Even so, he 
often had to chisel or file the paint away. 

To cut the supporting beams, it was 
necessary to crawl under the deck, Brown 
had just begun a cut there when the ex- 
plosion came. 

They heard it up on the Bolin. The loud- 
speaker squawked wildly and thunder shook 
the deck. Task Force Chief Ira Boswell and 
Salvage Chief W. B. Nelson heard it in 
disbelief, Men reached for gas masks. Then 
there was silence, and from the depths, 
a dark, bubbling swirl appeared. 

The silence was broken by the urgent 
chatter of an outboard motor. Coming fast 
was a 21-foot surveillance boat, Corky, with 
engineer Curtis Love at the helm. Love 
yanked the throttle open and raced the 
Corky directly into the swirl, his free hand 
spraying the air with gas-detecting fluid 
from an atomizer. 

If gas were spewing from the river, the 
fluid-ammonium hydroxide—would turn 
white, and Love would push the panic but- 
ton. If he sounded a siren, all hands would 
abandon. The task force command would 
broadcast: “MAYDAY MAYDAY MAYDAY FLASH 
MAJOR ESCAPE OF GAS. ABANDONING.” A 
headlong rush for shore would begin. And 
as the news spread, 70,000 civilians would 
rush to cars, buses, and evacuation trains. 

As Love reached the swirl, many eyes 
watched. Three times he squeezed the 
atomizer. Each time the spray hung briefly 
and remained clear. No chlorine—yet. 

But what had happened below? 

Wee Willie Brown's cutting torch was 
a type fed by oxygen and hydrogen, and 
at times both gases escape unburned. When 
Brown went under Wychem’s deck, the 
gases were trapped in an explosive mix- 
ture. Working blind, he could not see the 
gathering bubble, or red-hot bits of metal 
from his torch. 

The blast came with no warning. There 


Chalking out a diagram of the wreck is easier 
over a cup of hot coffee, Carroll and the other 
divers often worked 12-hour shifts and stayed 
down as long as two hours at a time. 


was a sudden roar. Brown’s head rang, the 
live torch was torn from his hands, and he 
felt himself hurled through the water. Then 
he went numb all over. 

He came to and heard Joe Carroll on 
the phone. Carroll was coming down, Sud- 
denly Brown remembered his torch, hum- 
g with 400 amperes. He shouted top- 
side: “Make it cold. Make it cold!” Someone 
cut the power. Then Brown, angry at being 
tossed around, found his torch and roared, 
“Hell, I’m all right. Make it hot!” He went 
to work again. 

Diver Don Hackin got it next: A smash- 
ing explosion like a hand grenade sent him 
up, bleeding from the nose, After that Car- 
roll went down again. 

Hydrogen explosions do happen, but why 
were these repeating? Fingering his way, 
Carroll found the trouble: Beams under 
the deck had trapped gases in several pock- 
ets. There was only one thing to do: drain 
them all. 

He called for a torch, crawled out on 
deck, and began burning holes. Minutes 
later an explosion hurled him away and 
stunned him. He'd found the first pocket. 
He rested, waited for his numb arms to 
come alive, and then cut again, only to be 
hit by another blast. 

“He worked for an hour,” says engineer 
Ed Kyle. “He was half dead when we 
brought him up, but he'd bored more holes 
than a woodpecker.” There were no ex- 
plosions after that. 

From October 20 to 22 there were many 
minor problems, each calmly met and 
solved. Col. Everett stayed close by in his 


CONTINUED. 129 


patrol boat. But he never interfered, and 
thereby won the gratitude of engineers and 
divers. Once, diver Hackin got blown to 
the surface feet first by a blast of air, 
Another time, Wee Willie's diving dress 
ripped and filled. He was hauled up and 
dumped upside down to drain. His worried 
mates then saw him grinning at them, up- 
side down, through his window. 
Repeatedly the divers crept along the 
big chlorine tanks, feeling the clammy sides 
until they found the five-inch-wide tie-down 
straps. They burned these, a mere inch or 


Massive 20-part lower block 
of the Herman B derrick is 
brought down slowly to pick 
up one of the special 24-inch 
hoisting cables before the 
strongback is lowered. The 
Bolin’s block can be’ seen 
at far right in picture. 


apart. Sometimes they shoved small as- 
bestos sheets between straps and the tank 
for safety. 

All the loose wreckage was lifted by the 
night of the 22nd, and the No. 1 tank was 
ready for its “strait jacket”—a monster steel 
claw called a strongback. This was 60 feet 
long and weighed 30 tons. On October 23 
it was gingerly lowered astride the tank 
and the divers lashed the big chlorine- 
bearing egg to it with 12 sling cables. The 
derricks wouldn't chance lifting the tank, 
lest it break in the middle. Instead, they 
would lift the strongback, This, in. turn, 
would lift the tank, which now lay shakily 
in its clutches. 

At midnight the strongback was ready. 
Early on the 24th a big impact wrench was 
lowered to give the sling-cable turnbuckles 
a last tightening. Then the divers came up. 
It was now up to the derricks. The lift 
would have to be silky smooth, so—in this 
diesel age—the job was given to steam. 

Lift day, the 24th, had dawned clear 
and fearful. To avoid confusion, firemen 
and police ashore were ordered not to 
sound sirens for any emergency—but gas. 
Childre: 40 schools went through drills 

At the emergency weather station on the 
levee, one small problem arose. A screech 
owl from a nearby wood had developed 
an interest in the whirling wind cups. It 
kept flying out to sit on the weather vane, 
and upset the readings. Weathermen kept 
running out to chase the owl so they could 
flash the correct readings by radio, At sun- 
up, the breeze was from the north, good for 
Natchez but ominous for scattered com- 
munities southward. During the day it might 
shift. 

The great danger now was that the No. 
1 tank would be dropped. It could be 
lashed to the strongback only in the tilted 
position it had assumed in the wreck. 
During the lift, it would have to be leveled; 
and this readjustment would throw tremen- 
dous strain on the sling cables. 

There was also a weight hazard. Under 
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ing for small appliances 


Here's an easy way to coil a cord from 
a shaver or other small appliance without 
fuss or fumbling. Hold the shaver in the 
crook of the thumb (as shown above) while 
your extended fingers act as hooks on which 
to wind the cord tightly. As you withdraw 
your fingers, pull the plug through. Easy 
as pie—and fine for appliances that can’t 
be left permanently plugged into an outlet. 
—Jack Kenison, Tacoma, Wash. 


/ ‘ wl 
=i! 
Adding a knob to a hacksaw 
Mounting an auto steering-wheel con- 
trol on a hacksaw provides a better grip 
when two hands are needed for quick or 
difficult cuts. The knob also prevents slip- 
ping on the backstroke—and injury to your 
other hand—which can happen when you 
hold only one end of the saw frame— 
M. Peacock, King of Prussia, Pa. 


Short Cuts | rrom 
and Tips | reavers 


Smooth way to cut without scribing 


A pencil or scribed line on workshop 
sheet aluminum is not easily seen when 
cutting, To lick the problem, I clamp each 
end of a yardstick to the metal and use it 
as a guide for my cutting snips. By look- 
ing at the inch marks, I can tell where to 
stop cutting. A small piece of work is 
shown, but of course the yardstick is long 
enough for use with a large sheet of alu- 
minum.—Ken Murray, Colon, Mich. 


Clothesline makes stairway safer 


A little work and some inexpensive mate- 
rials made my open stairway safe. After 
securing the handrail at a convenient 
height, I installed screw-eyes along its un- 
derside and on the edge of the stairs. Then 
I zigzagged a plastic clothesline through 
the screw-eyes and anchored it with a 
knot—Mrs. M. Krucker, Davenport, Iowa. 
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How to Solve Math 


Quick answers to complicated calculations are 


SITEENTHS 


‘uguTHs 


By Richard Gordon 


NE of the most versatile tools you can own may be one you'd 
never guess. It’s the carpenter's square, also known as a rafter, 
framing, or steel square. You use it to compute rafter angles. 

Some people think that’s all it can do. 

Actually, the carpenter's square is also a valuable instrument for 
solving complicated math problems around the home and shop that 
would require time-consuming calculations with paper and pen 
Once you lear its tricks, it takes only seconds to figure out weights, 
speeds, diameters, areas, and many similar unknowns. 

The secret of its use lies in the fact that its two arms form a right 
angle. Add a diagonal across the two arms, and you have a right 
triangle. All of the trigonometic functions that hold true for a right 
triangle hold true for the square. 

‘To solve a problem, all you need are a short board, pencil, and 
ruler. When you lay the square across the board, the board’s' edge 


Why a square solves problems in trigonometry 

r ais 
TRIANGLE In a right (90°) triangle, the side opposite an acut 
angle always remains in the same ratio to the side adjacent 
to the angle no matter how big the triangle. Note how a 
35° angle produce: me 7:10 ratio regardless of the 


the 


= length of the triangle’s two sides. 
“4 ‘ . 
opposite 
FaNeenr Mau A ter’ y 
Fane 4A carpenter's square, wi 
7 — TRIANGLE. » auare i 


a diagonal intersecting its 
two arms, acts exactly like a 
right triangle. So long as the 
angle of the diagonal re- 
ADUACENT SIDES | mains the same, the two sides 
a 0 | formed by the square's arms 
20 —| will have the same ratio no 
matter what their length, As 
you shorten or lengthen 
one side, you automatically 
shorten or lengthen the other 
side in the same proportion. 
This is the basis of solving 
all problems of, proportion 
with a carpenter's square. 
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Problems with a Square 


a little-known feature of this versatile tool 


becomes the diagonal, or hypotenuse, of a right triangle. It’s impor- 
tant that the board have a straight edge for accura 

Let's say you know the shaft speed produced by a certain pulley 
diameter and want to find the right pulley size for a new shaft speed. 
You lay the square across the board so the length of one arm repre- 
sents the original pulley diameter and the other arm the shaft speed. 
Now draw a line along the arm representing shaft speed and move the 
arm along it to a point equaling the new shaft speed. Since, in a right 
triangle, the ratio of one side to another always remains the same re- 
gardless of their length, the correct new pulley diameter is indicated 
by the length of the other arm. 

How this is shown below. You'll also find a variety of useful 
scales on the square—eighths, tenths, and twelfths. The tenths scale 
lets you convert inches to decimals, and the twelfths scale quickly 
scales feet to inches. For more information on using a square, a help- 
ful booklet, “How to Use the Stanley Rafter Square,” is available free 
from Stanley Tools, New Britain, Conn. 


How to change shaft speeds Example: 
You have an 11” pulley that 
cea mumanaiice ives a shaft speed of 14 revolu- 


s per second. Now you want 


LINE ON BOARD 


w a speed of 11% revolutions per 

second. What size pulley do you 

s) 7 need for the new shaft speed? 
PLANED EDGE How you do it: 

SREORAD Lay the square on a board 

fe with the tongue at the 11” mark 

(original pulley diameter) and 

2 the blade at the 14” mark (or- 

iginal shaft speed). Draw a line 

7, and slide the blade along it to 

Sis asauReD 7 / MONE =, the 11%” mark (new — shaft 

PULLEY aeremence speed). Mark (9") on tongue 

LUNE TOIVa" 


of square indicates the diameter 
Ship ewolkan of pully you now need. 

The edge of the board becomes the diagonal, or hypotenuse, of a right 
triangle, By laying out the square as in step 1, you establish the basic ratio 
of the 11” pulley to the 14 revolutions per second it produces. When you 
slide the square to the new shaft speed, you shorten the adjacent side of 
the triangle. Since the opposite side of the triangle is shortened in the same 
ratio, the mark where the tongue of the square crosses the edge of the board 
now indicates the new pulley diameter. 


CONTINUED 


How to balance a lever 


2" —_+—_-« 


How MUCH, T 
NEEDED HERE? 


DRAW LINE, 


1 E2ye 


How to divide a line 
into equal parts 
EXAMPLE: 


DIVIDE 748 INTO FIVE 
EQUAL PARTS 


SQUARE A LINE TO THE 
EDGE OF A BOARD 


MEASURE 796 FROW SQUARED 
PLACEHEELOF “LINE AND MARK EDGE OF BOARD 
‘SQUARE EXACTLY 

ONLINE, 


USING JO"AS A 
CONVENIENT SCALE, 
DIVIDE THE DIAGONAL, 
CAREFULLY INTO FIVE. 
EQUAL PARTS AS SHOWN 


How to convert centimeters 
or millimeters to inches 


‘TO SETUPA SCALE, FIRST DRAW LINE 
REPRESENT A RATIO OF 10 TO 31g, 


INSIDE OF BLADE 
DRAW CqADUATEDINT 
1 UME INCHES AND terms 
PLANED ) 


{ sf sto cenrimerens 
A100 MILLIMETERS 
INSIDE oF ToNevE | 

"SrabuareD in 

INCHES AND (OTH 


EXAMPLE: 6 CENTIMETERS OR 
GO MILLIMETERS EQUAL HOW MANY INCHES? 


J 


2 \ ANSWER: 
= ecentnutrets of 
ae SSuincresoe 
Move SQUARE oN 
Dekwi tne ano 


READ INCHES AS CENTIMETERS AND. 
‘TENTHS OF INCHES AS MILLIMETERS 


(\FANUMBER OF CONVERSIONS ARE TO BE MADE, 
‘CLAMP A STRAIGHTEDGE ON THE DRAWN LINE) 


How to find the center of a circle 


PLACE HEEL OF SQUARE 
‘ON CIRCUMFERENCE 


MARK CIRCUMFERENCE. 

INTWO PLACES WHERE® 

Z— sauane INTERSECTS 
THE CIRCLE, 


3 DIAMETER OF 


PLACE HEEL OF 
SQUARE IN ANEW 
POSITION ON THE 
CIRCUMFERENCE 

1D MAKE TWO 


DRAW SQUARED LINES FROM MARKS: 
ON DIAGONAL DOWN TO EDGE OF 
BOARD To DlviDE 74/6" LINE INTO 
FIVE EQUAL PARTS 
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NORE MARKS 
ASINFIRST 
‘STEP 
DRAW ALINE 
CONNECTING 
THE NEW MARKS. 
5 TOFORM ASECOND 
DIAMETER, 
THE INTERSECTION 
OFTHE THODIAMETERS: 
IS THE CENTEROF THE 
‘CIRCLE 


How to inscribe three small circles inside a large circle 


How you do it: 

Set the square at the 6%” and 14” marks as 
shown (right). Draw a line and slide blade to the 
diameter of the large circle that you want to 
use, The diameter of the small circles is then 
indicated on the tongue of the square. 


Why it works: 

The ratio of 6%:14 that you set up in step 1 holds true for 
any three small circles enclosed in a ‘one, no matter what 
their size. Sliding the blade of the square to any desired large 
diameter automatically causes the correct small diameter, always 

~ in the same ratio, to show up on the tongue. 


How to find one pipe 
that equals two 


How you do it 

bedaparertiy ed Locate the inside diameter of one pipe on the blade of the 
Aas equa square and the id. of the other pipe on the tongue; then measure 
Capac oF. the diagonal between the two points. The result—here 5”—is the 
diameter of a pipe equal in capacity to the other two. 


7 
4 
e 
a, 
7” SQUARE OF 8'DIA, 
7° eauats 35, 
OO esuwor ue 

Why it works: SQUARES Gr OTHER 
This trick is based on the ancient SQUAREOF4’DIA.=16 1 sad 
Pythagorean theorem: In a right tri- ! 
angle, the square of the hypotenuse 
equals the sum of the squares of the sauane or S'01 »9 
‘other two sides. The diagonal across 

the square is the hypotenuse of a right 

triangle. Its square 25 equals the 
sum of the squares of the two smal " 

ipe diameters. The square root of the Proof by area of circles (are 

Singonal—5—is thus the geometric Area of 3”-dia. pipe: 

equivalent of a pipe diameter totaling Area of 4”-dia. pipe: 

the other two pipes. This is proved 

arithmetically at right. HM Area of 5*-dia. pipe: 2. 


By Jim Roe 


ERE'S one of the easiest things you 

can do to increase the pleasure and 

use you get from your outboard: Install 

builtin gas tanks. They give you two big 
benefits: 

@ They increase your cruising range. 

It’s disappointing to break off your boating 


OPTIONAL LOCATION 
UNDER FOREDECK 


OPTIONAL 
TWIN TANK LOCATION 


TYPICAL. TWIK TANK. 
MOUNTING ARRANGEMENT 


GROUNDING PLATE 
(ON TRANSOM 
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in the middle of the fun to go back for 
more gas. Built-in tanks give you enough 


h only the normal six or 
12 gallons of fuel. 

‘© They increase your safety. Extended 
range in itself makes your boat safer since 
it lessens your chances of running out of 
gas at a critical moment. And _built-ii 
tanks, properly installed, eliminate fueling 
hazards. They assure outside-the-cockpit 
fueling where spilled gas and fumes go 
over the side, not down into the bilge. 

The rules say you are to take portable 
tanks out of the boat to fill them, but all 
too few boatmen do this. Since the average 
gas attendant will overflow or spill gas on 
every two out of three tanks he fills, you 
have a constant threat of gas fumes in the 
bilge. This is just as dangerous in an out- 
board as in an inboard. 

Built-in tanks are relatively easy to in- 
stall, but the job takes care. Electrical 
grounding is a must, and it’s important that 
the filler pipe be located where spilled gas 
will drain overboard, not into the boat. 
Even at that, the job can easily be done in 
a spare afternoon, and will pay off for many 
years to come. 


U-shaped brackets are fastened to side of hull 
first to anchor the tank securely. Kits include 
filler hose, deck fitings, all necessary hardware. 
Separate grounding kit (below, left) provides 
wire and special metal plate that bolts to the out- 
side of the hull below the waterline. 


lay skiing or extended cruises * 


Long, slim tanks like this Tempo hug side of 
oat take ‘up littic ‘specs, Soma; porte locx: 
tions are shown in drawis on facing page. 


Space for built-in tanks, like these hollow seat 
backs, is provided in many boats, Be sure, 
though, that enclosed tanks are ventilated, 


Locate the filler pipe where no gas can spill 
into the boat. ‘This raised coaming around the 
cockpit is an ideal spot for the filler mouth. 


Short Cuts | row 
and Tips | reaoers 


Roll-on stencil patterns 
speed decorating job 

A midget paint roller—the 
kind sold for finishing small 
areas around — trim—makes 
quick work of stenciling. It 
also demands less skill than 
dabbing with a stubby brush. 

Use the roller fairly dry, rolling excess 
paint off on a newspaper. It's wise to 
clean the back edges of the cutout after 


Fan in helmet keeps welder cool 

A welding helmet can become mighty 
stuffy and uncomfortable in some working 
conditions—and quite a few makers offer 
helmets with a system of supplied air. But 
Edward A. Wilson of Courtenay, British 
Columbia, has solved the problem himself 
—as shown in the sketch above from a re- 
cent issue of the Welding Engineer. Two 
flashlight batteries run a small fan in a 
plastic tube at the top of the helmet. 
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each transfer to prevent overrun, An alumi- 
num TV dinner plate makes a handy paint 
tray—Harry Walton, White Plains, N.Y. 


Template keeps hardware uniform 

To insure uniformity in attaching hard- 
ware, such as handles on cabinet doors, I 
use this method. First I make a sheet- 
metal template for drilling the holes. Then 
I fold the edge of the metal to insure that 
the template will be precisely the same 
distance, from holes to door edge, for each 
handle.—Hugh Lineback, Tulsa, Okla. 


Glass guides edging into place 

When you're applying edge stripping, 
such as wood-veneer tape, to a table or 
counter top, it’s a big help to have a piece 
of window glass projecting beyond the 
edge as shown at left. 

The underside of the glass serves as a 
guide to bring the upper edge of the tape 
into perfect alignment with the upper table 
surface. It also lets you see what you're 
doing. The glass is moved around the 
table as taping progresses.-W. G. Wag- 
goner, Sacramento, Calif. 


SHOP TALK ., sen cs 


New way to lubricate shop machinery: paste-on “grease” 

Here's one of the slickest ideas we've seen in a long time. It's a 
solid-form lubricant that you just peel off a backing strip and wrap 
around a shaft, as at left, It works like a pressure-sensitive ta 
holding lubrication in bearings or along sliding ways. Test strips are 
still going strong after a year with no overheating or wear. The big 
promise: fast, semipermanent lubrication of tools and machinery. 
The Ore-A-Tape was developed by Ore-Lube Corp., 126-06 18th 
Ave., College Point, N. Y. 


Painting a concrete floor? Try this no-fuss etch 


Picked up an interesting fact about etching concrete on a recent 
visit to Du Pont's research center at Wilmington, Del, The Du Pont 
people have developed a special chemical, called sulfamic acid, that 
does the same job as conventional etching acids but without the 
corrosive fumes or harmful effects to skin and clothing. The reason: 
It needs a much lower concentration to do its work and is thus safe 
and easy to use. Etching is important in preparing concrete for 
paint or tile mastic (to make sure the paint or tiles stick). The sulfamic 
acid can be bought at paint and hardware stores. 


How they get more paint into the same size spray can 


The BernzOmatic folks, famous for their handy propane torches, 
have come up with a new line of pushbutton spray enamels pro- 
pelled by—what else?—propane. Because the gas is three times as 
powerful as conventional propellents, much less is needed in each 
can—only 15 percent compared with the normal 50 percent. Result: 
More space for paint, as at left. How come you can spray with an 
explosive gas? No problem, says BernzOmatic. The gas floats on 
top of the paint and does not come out of the can until the paint 
is gone. A nonflammable chemical is also mixed with the gas to 
keep it from burning. To prove it, there’s even a propane fire 
extinguisher on the way. The new enamels come in 15 colors and 
in two sizes: 8 and 16 ounces, priced at $1.79 and $2.95, 


For cleaning muddy garden tools, make a dunk box 


Now that the gardening season is almost upon us, the Stanley 
Tool people pass along this tip for keeping wet and dirty digging 
tools in good shape. Make a box about 18” square and fill it with 
a mixture of sand and old crankcase oil. After each use, plunge 
the tools into the sand a few times. The sand scrapes off mud. 
while the oil coats the metal to prevent rust . . . Two Stanley 
products good to know about are antirust oil and tree-pruning paint, 
both in handy spray cans. The pruning paint, out just this month, 
makes it easy to seal pruning cuts—and speed healing. It also serves 
as a wood preservative for posts and yard furniture. 


PS ELECTRONICS 


‘Two tiny broadcast transmit 
suitable for private listening 
system are shown above. The 
Knight-Kit eh) a deluxe unit, 
can also as an amplifier. 
It has two ‘inputs—use the one 
marked “Xtal.” rete unit 


NN 
All’s Quiet 
on the 

TV Front 
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Fixed-tuned, transistor receiver 
can be built even by 2 novice, 


couple of hours, It is pow- 
Si By two Tale pen cal bok 
estimated life of nearly 500 hours. 
rry it in your pocket to 

'V sound anywhere within 
range of the phono oscillator. 


Peace at last! This shirt-pocket 


By Howard G, McEntee 


O the blasting of gunshots and the 
D whoop of Indians disturb your quiet 
when you want to read the evening 
paper—and the kids are deeply involved in 
a TV western? Or, with the shoe on the 
other foot, do you have to give up your 
favorite private-eye thriller while they do 
their homework? 
Here’s a happy solution to this typical 
family dilemma: With a new listening sys- 
tem, you can watch TV and hear the sound 


transistor receiver delivers TV sound only to the viewer 


loud 
room ¢ 


nd clear—while no one else 

hear it unless he wants to, 
te listening with earphones is, of 
course, not new. But the old way requires 
wires strung across the room that you can 
trip over. And when you leave the room, 
you have to disengage yourself from the 
gadget, perhaps missing an important bit 
of the sov 

Now, your earphone can go with you, 
and in'most homes you'll be able to hear 
the sound anywhere in the house—a boon 
for mama if she wants to oking 


in the 


class while she’s busily doing the dishes. 

The secret is a tiny radio transmitter th: 
broadcasts the TV sound to 
tor receiver in your pocket. 1 
known as a “phono oscillator, 
from radio-parts supply houses and is in- 
expensive. You can build the receiver from 

tructions given in this article. 

To use this silent-lister you 
simply plug the input of the phono osc 
lator into a jack you mount in the side of 
your TV set. This silences the TV spe: 


and at the same time feeds the audio ir 


g system, 


CONTINUED Oi 


the transmitics. ‘h on your personal 
receiver and youre ready to listen. You 
can have as many receivers as you wish; 
they won't interfere with each other. 

No license is needed for these little 
transmitters, but still they must satisfy FCC 
requirements. The simplest and safest way 
is to buy a commerically made unit that has 
been checked out by the manufacturer and 
certified to comply. We list a couple that 
we bought and tried out. 

The receiver you build uses a tuned RF 
(radio frequency) stage to amplify the weak 
signal picked up by the “energized loop- 
stick” antenna. A_ transistor detector is 
followed by a single transistor AF (audio 
frequency) stage, which puts a potent signal 
into a hearing-aid-style phone (ordinary 
double headphones may be used, too, if 
you prefer), The only external control is 
R3-a volume adjustment that also has a 
built-in power switch. Properly tuned up, 
the receiver will give good volume many 
feet from the phono oscillator—how many 
is hard to say, as the signal seems, to some 
extent, to follow water pipes, power lines, 
and other metallic paths through the house. 
Anyhow, it will certainly work throughout 
the largest living room. 

The receiver. We chose a long, 
shape for the receiver so it could be 
into a shirt pocket and also allow ly 
long loopstick core to increase pickup. 4 
parts are mounted on a perforated board. 
The plastic outer case originally housed a 
pen-and-pencil set, 

Tiny eyelets are used as soldering points 
on the base plate. Fasten R3 with two fla 
head, 2-56 screws. Make a circular cutout 
under it to clear the switch parts. Also cut 
away the base plate to make room for the 
two half pen cells. 

Solder all parts except the loopstick be- 
fore you solder the transistors into place. 
Solder the transistor leads directly to the 
eyelets, holding the wires tightly with long- 
nose pliers to prevent overheating the tran- 
sisto 


slim 


is the regeneration control. As y 


get it, this capacitor is intended for vertical 
mounting on a metal chassis, and some 
changes are needed (see sketches, right). 


Mount the capacitor body horizontally on 
the base, using an angle bracket to hold 
the adjustment screw. A 6-32 tapped hole 
carries this screw, and a slot through the 
bracket allows the sides to be squeezed 
together enough to put tension on the 
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screw. This assures good electrical contact 
and holds it at the desired setting. 

The antenna. Considerable modification 
is needed on the loopstick. You can’t buy 
such a unit with a core near 5” in length, 
so the next best bet is to get one with a 
7” core, and cut it to size. The drawings 
show the changes needed. 

The loopstick assembly goes on last. Be 
sure to leave the leads long enough so the 
assembly can be slid all the way from one 
end to the center of the core. The trans- 
former, TR, must also be modified. Care- 
fully bend back the tabs on the bottom and 
pull out the entire coil assembly. Under a 
thin strip of phenolic you will see a sub- 
miniature capacitor. This must be removed 
from the Easiest way is simply to 
crush it, making sure the ends of the ca- 
pacitor are completely isolated. Reassemble 
d mount TR on the base with a dab of 
glue. Don't try to bend the connecting pins 
—they’ll break off. 

The transmitter. When you have com- 
pleted the wiring, you're ready to tune up. 


For this you'll need your little transmitter 
operating. 


We tried two different com- 
lable units (Lafayette # PK: 
$4.50 ready to use; and Allied Radio's 
Knight-Kit_ #83 Y 706-J, $12.95). Both 
were satisfactory, but we had to add a 
50mm. or across the tuning element 
of the ite job to get it to tune to 
the lower end of the broadcast band. The 
Knight. the most deluxe phono os- 
cillator we could find, but, of course, you 


have to put it together. It has a some- 
CONTINUED 


Fixed-tuned transistor 


SAW SLOT— 
‘SQUEEZE SLIGHTLY 


Tubular trimmer capacitor controls regenera- 


tion. Tum the screw to vary capacity. Use a 
smail angle bracket tapped for a 6-32 screw, 
saw slot, and squeeze to put tension on screw. 


‘tte MS.776) 
390. 


C1—68-mmj. mica 


Loopstick size and adjustment greatly influence 
sensitivity of receiver. By using a 7” loopstick, 
cutting it exactly to fit your case, and modifying 
it so it can be accurately tuned to one frequency, 
you get much better sensitivity than with a 
Smaller one used “as is”. The core material is 
quite hard. To cut it, file a groove all the way 
around the rod and break it with a sharp rap. 
Tune by sliding the entire winding assembly 
along the core. To get a reasonable tuning range, 


TR—Subminiature IF transformer (Laley~ 


‘capacitor 
C2, C5—l-mjd. ceramic capacitor, 75 e. 


C5—5-t0-3-mmj. ceramic trimmer 


flashlight cells 

tput load resistor—10-ohm, 10-m, 

‘edjustable wireccound resistor’ (Mallory 
type LAV or equal) 

‘Small audio output transformer to hook 
TF set to ascillator ( Stancor 43328 or 

‘alms 


L1 must be movable as close as possible to one 


end of the core. Mount rod with len spacers 
so that the core is about 2" from base. File 
grooves at each end to receive thread binding 
that holds rod. 
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How to connect the transmitter to your TV set 


as 


OUTPUT TRANSFORMER ome 
f nae 
| 
oxaus 
Cec Htlnaronve 
Sinwear cert 
eREAK LEAD WERE 4 
Sevoen 10 
‘CLOSEDCIRCUIT g PHONO 
Saeie eee" 


Connect to TV set with a closed-circuit jack and 
plug, Wire jack across lead to speaker voice coil 
as ‘Shown, TV cabinet is metal, be sure to in- 
sulate jack with insulating washers. Output load 


what stronger output than the $4.50 unit. 

The diagram directly above shows you 
how to hook up the oscillator to your TV 
set. Both of these phono oscillators use 
transformerless circuits (like table-model 
radios) so their metal chassis should be 
treated as though they were one conductor 
of the power line. For safety, you should 
enclose them in a wooden box or cabinet. 
Avoid touching any metal object that might 
be grounded when there is any chance you 
might be in contact with the oscillator 
chassis. Mount the unit so it can’t be 
reached by children. 

Tuning the system. With the oscillator 
‘on, set TV volume control about midway 
and the variable resistor across the TV out- 
put near the bottom of its range. With 
your receiver on and held near the oscil- 
lator antenna, move L1-L2 near the center 
on the core and set the adjustment screw 
of TR at midpoint. The screw of C3 should 
be just at the point of entering the tubular 
capacitor. Turn the tuning adjustment of 
the oscillator through its range and you 
should pick up the TV sound at some point. 
When you do, adjust L1 and TR for maxi- 
mum volume. Move across the room and 
repeat the adjustment of Ll and TR. 
Finally, move as far as possible from the 
antenna while still getting a signal and 
adjust C3 for maximum volume. If you 
hear a squeal, back off slightly on the ad- 
justment. 

If you get interference from a local broad- 
casting station at the frequency you have 
chosen, try another frequency. You may 
have to work back and forth several times, 
between the oscillator and the receiver, 
before you get a clear, clean signal. 
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resistor and transformer can be mounted in a 

ite box or you can place it inside the 
cabinet you make to house the oscillator. Use 
only shielded cable for the audio leads. 


You should get a definite peak in volume 
when you adjust the tuning of your receiver, 
That is, for a given setting of the oscil- 
lator tuning control, you should find a 
position for L1 and TR such that a move- 
ment in either direction will result in a loss 
of volume. If you don’t get a definite 
peak, the oscillator frequency is beyond the 
range of the receiver. Move the tuning 
control on the oscillator and try again. 

The sound you hear in your earphone 
should be clear. If it seems muddy or dis- 
torted, you are probably overloading the 
phono oscillator. Try various combinations 
of settings of the TV volume control, the 
output-level control, and the input control 
on the oscillator, if it has one. 

The oscillator antenna should be placed 
as near as possible to the center of the 
desired pickup area. Under the floor or 
above the ceiling are usually desirable 
locations, although we found there was 
signal strength to spare in most installa- 
tions with the transmitting antenna simply 
strung along a wall. The receiver antenna 
is quite directional, so you'll find a con- 
siderable difference in range depending on 
how you hold the receiver. 

Keeping within the law. The FCC reg- 
ulations require that the power radiated by 
unlicensed transmitters, such as these, be 
strictly limited. The manufacturers of phono 
oscillators must certify that their units 
will not exceed these limits when used as 
directed. The directions are mainly con- 
cerned with the length of antenna used. 
If you use a longer antenna than specified, 
you may interfere with your neighbor's 
radio, and that could get you into trouble 
with the FCC. an 


A setup tor cutting disks fast 

The job of cutting a lot of 4” wooden 
toy wheels went fast with this jigsaw setup. 
The wood blocks were on a pin 
placed in an aluminum plate 2” from the 
blade. (The distance of the pin from the 
blade determines the radius of the disk.) 
The aluminum plate has a slot so that it 
can be slid into place. A freehand cut is 
made to the edge of the circle—R, A. 
Pollock, Staten Island, N. Y. 


A good trick for pulling staples 

Here’s a way to avoid damage to wood 
surfaces when pulling out staples. Insert 
the tip of an awl through the staple, place 
the hammer claws under the awl, and 
exert leverage on the hammer handle— 
Daniel Bousha, Jackson, Mich. 


Short Cuts | rrom 
and Tips | reaoers 


Vacuum-cleaner blast 
burns out stumps 


Where blasting is not pos- 
sible or permissible in remov- 
ing tree stumps, I burn them 
out—using the blower side 
of a household vacuum clean- 
er to keep the flames going. 
‘After digging out around the 
stump, and under it if pos- 
sible, I build the fire at the 
bottom of the hole and start 
_ up the vacuum, I have eight 
feet of hose on the cleaner, 
plus a steel pipe 10 feet 
long on the hose itself.—E. F. 
Stoner, Edmonds, Wash. 


ALUMINUM 


Nonskid surface for a paint roller 

A paint roller won't skid in the tray if 
you line the bottom with a piece of %”- 
mesh hardware cloth before you start. The 
hardware cloth also helps to distribute the 
paint more evenly on the roller for a better 
job—William Swallow, Brooklyn, N. Y. 
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2M 
BS Move 


there’s 
a wealth 
of detail 
within 
the 
3-foot 


range 


By Bob Hering 


‘OU’VE missed a lot of fun in pho- 

Y tography if you've never moved in 

close to a subject. There’s dramatic 
impa ame-filling photograph. Try 
it. It's surprising what you see from this 
vantage point. 

What is a close-up? Basically, 
cording on film a more detailed image than 
you can see with the naked eye. Except 
when using extreme telephoto lenses, you 
work close—three feet or less—to the sub- 
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ject. The closer you get, the smaller the 
area include 

Whethe interested in copying for 
record, artistic compositions, or 
shooting close-ups just for the fun of creat- 
ing an image bigger than life, there are 
certain basics to know. 

You can start with simple equipment— 
even an inexpensive fixed-focus camera and 
close-up lens. If shooting close-ups arouses 
your interest, you can then buy more elab- 
orate gear. Only a small area is needed for 
photographing. Usually a setup can be left 
standing until you're satisfied—it's there to 
work with at your leisure. 

This tiny world of the close-up demands 
attention to details—focus, lighting, com- 
position, and exposure. By the time you're 
shooting consistently good close-ups, you'll 
have the technical side licked. You can 
then concentrate on subject matter and 
composition, confident of making sharp, 
clear pictures. 

Entering the nearsighted realm of the 
close-up requires reorienting your thinking. 
You'll need to look close at everything, 


develop 
world abou 
in the how 
subjects 
paper. 


. the garden, the woods. Tiny 
n become giants on photographic 


1 awareness of the detail in the 
you. Subjects are everywhere: 


Typical are those too small to see 


clearly when viewed from a normal dis- 
animals, flower 
few, Include 
other common object to 


when photographing extra- 
CONTINUED 


scale 


indicate 


Focal frame measures off working distance and locates picture area 


A simple wood or 
> the ler 


ne, laid out accord 


and view-finder. Everything inside the frame 

will appear in the picture. Use dowels or nails to 
uprights to top of picture 

far end of 1¢ close 


to the subj 


small objects. Try an extreme close-up 
of one of your favorite pets napping. 
People’s faces—or even just their eyes— 
make good studies. There’s subject mat- 
ter aplenty once you train your eyes to 
Took for it. 

Which camera? Most cameras are adapt- 
able to close-up work, but, for best results, 
two features are important: a ground glass 
for viewing and focusing, plus some means 
of extending the lens, by bellows or exten- 
sion tubes. 

A ground glass shows the exact area the 
film records. Focus is so shallow at 1:1, 
for example, that only ground-glass focus- 
ing assures sharpness. Providing a way to 
physically extend the lens, as in a view 
camera, cuts out the need for supplemen- 
tary lenses. 

Single-lens reflex. Of the roll-film cameras, 
the most versatile for close-ups and copy- 
ing is the single-lens reflex, Whatever you 
see through the lens is recorded on the film 
you can focus precisely on the ground 
glass, or on a prism viewfinder. 

The SLRs that accept interchangeable 
lenses can use bellows, tubes, or tele lenses 
for close-ups. But on the leaf-shutter SLRs, 
which do not accept interchangeable lenses, 
supplementary or front-element convertibles 
are used. For hand-holding on a field trip, 
no camera compares with the single-lens 
reflex. 

Rangefinder. Next in convenience for 
close-up work is the rangefinder camera 


These attachments outfit 


Bellows attachment, combined with the ground- 
glass focusing of the SLR, provides the most 

Je way at close range of physically ex- 
tending the lens and composing the image. 


that accepts interchangeable lenses, But 
h -lens viewing and fo- 


cusing you need an auxiliary reflex housing 
—at close distances without through-the- 
lens viewing the camera viewfinder sees a 
slightly different picture than the camera 
lens. This is known as parallax error, 
The reflex housing is bulky and fairly ex- 
pensive. You may decide that it’s more tea: 
ble to p up a moderately priced single- 
lens reflex instead of adding a housing. 
When a reflex housing is not used, some 


To adapt rangefinder cameras for close-up work, add these 


Rangefinder cameras with removable lenses ac- 
cept reflex housings and either bellows exten- 


sions or extension tubes, The setup 
the advantages of a single-lens re 
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ives you all 
x camera. 


For hand-holding rangefinder cameras in close, 
there are several devices. The one above has 

adjustment that allows you to work di- 
rectly through the camera's own optical system. 


single-lens reflex cameras for close-up work 


Extension tubes, used in combinations, offer 
a variety of lens-to-film ratios. They are inex- 
ensive, but their fixed lengths limit their 
focusing range compared with bellows. 


sort of supplementary viewfinder is needed 
for the rangefinder camera. It can be a 
simple wood or metal frame, or one of the 
more precise optical supplements. 
Twin-lens reflex. For general photography, 
the twin-lens reflex is a favorite, but it 
presents problems for close-up photogra- 
phy. Usually there’s sufficient parallax cor- 
rection for distances from three feet to 
infinity. But for closer work, a twin-lens 
reflex lacks the advantage of interchange- 
able lenses (except the Mamiyaflex), 


Twin-lens reflexes require parallax correction 


ra“ LENS 


Parallax error with twin-lens 
reflex is illustrated above—at 
close range, lenses see differ- 
ent pictures. Supplementary lens 
over viewing lens, at right, has 
prism that refracts rays so you 
see what taking lens, with its 
supplementary, will catch. 


4 


Most leaf-shutter reflexes require supplementary 
lenses, but Contaflex Super B (above) uses 
lenses with removable front elements, This lens 
can take a big 1:1 image (actual size), 


and the parallax error increases as you 
move in. 

For moderate close-ups, you can add 
matched supplementary lenses to both the 
viewing and camera lenses. For extremely 
close work, the twin-lens camera is im- 
practical. It requires a special optical or 
mechanical accessory to correct parallax. 

Fixed-focus and others. Fixed-focus and 
other inexpensive eye-level cameras without 
interchangeable lenses are the least adapt- 


able to close-up photography. To use them, 
‘CONTINUED 
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you must add a supplementary lens and 
some device to solve the parallax problem. 
For this purpose, a simple focal frame can 
be rigged up from metal rods, wire, or 
wood strips. Such equipment, however, 
should be confined to shooting moderate 
close-ups. 

What about focus? Whenever you focus 
a camera, you alter both lens-to-film and 
lens-to-subject distances. At normal shoot- 
ing distances, these changes are easy to 
handle. But as you move closer than 3, it 
becomes more difficult to focus accurately 
and depth of field decreases sharply. Sharp- 
ness may extend only a fraction of an inch 
from the plane of sharpest focus. With a 
2” lens on a 35mm camera, for example, 
the depth of field at a distance of 18”, with 
the diaphragm stopped down to £/8, is 
slightly less than 1”. In extreme close-ups, 
there's practically no depth of field. No 
wonder focusing is so critical. 

The big image. To get a larger-than- 
normal image on film, you need a way of 
extending the focusing range of your cam- 
era, This requires certain accessories to i 
crease the distance from lens to film. 

You have several choices: You can physi- 
cally extend the lens with bellows or ex- 
tension tubes; you can optically shorten the 
normal focal length with positive supple- 
mentary lenses; or you can use a tele- 
photo lens. 

Supplementary lenses. Looking much like 
a filter, a supplementary lens is the least 
expensive and simplest close-up accessory. 
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Flowers are favorites 
for color slides 


One of the most popular subjects 
among camera fans who shoot color 
slides is flowers. And the most dra- 
matic way to portray them is by mov- 
ing in close until a single bloom—or a 
few at most—practically fills the frame. 
Jackson and Perkins, rose specialists, 
suggest photographing blooms % open, 
from a camera angle partially looking 
into the center of the flower. An 
overhead light gives best basic illumi- 
nation, with other lights as needed. 
John Staby shot prize-winning Tropic- 
ana rose (left), using this lighting 
method to emphasize texture. 


When placed over a camera lens, a positive 
supplementary lens reduces the focal length. 
These lenses come in strengths of 1+ to 
10+ and in a variety of sizes and mounts, 
usually fitted to specific cameras. A sup- 
plementary lens decreases definition slight- 
ly, especially if it is one of the stronger 
plus lenses (6+ to 10+). It's desirable, 
for this reason, to work with the main lens 
system stopped down two or three openings 
to in depth of field and sharpness. 
A big advantage of supplementary 
lenses, in addition to low cost, is that 
[Continued on pa 


Metal copy stand functions like a focal frame, 
holding the camera at a predetermined 

from the subject to be copied. The legs 

the corners of the picture area. 


Strips and Disks 
Make an Airy Lamp 


HIS lamp was designed for use where 

there is need for an airy fixture blend- 
ing well with modern furniture. It’s built of 
contrasting woods—eight ”-by-k’-by-15%” 
mahogany strips and three birch disks. A 
rear strip hides the wire. 

Locate notch positions on the disks by 
drawing four diameter lines across each 
one, spacing the lines 45 degrees apart. 
Space the notches in the base on a 1%” 
radius from the center. On the center and 
top disks cut notches on the edges, those 

on the top one only 
part way through. 
Glue the strips to the 
middle disk first, 
clamp, and let the 
glue set before curv- 
ing out the strips to 
suit the other disks. 

Mount the bulb 
socket on a piece of 


Using all the kitchen space 

The spice cupboard above was created 
from the most-often-wasted space in any 
kitchen—the area behind the panel con- 
cealing the sink, A magnetic catch holds 
the door shut. The recess has a hardboard 
back.—Leonard Kamerer, Tallmadge, Ohio. 


PS PROJECTS 
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threaded fixture tubing run through a %” 
hole in the top disk and held with a hex 
nut—Jorma Hyypia, Greenwich, Conn. 


A key caddy for your wallet 

Keeping four or five . 
keys in a wallet may 
seem impossible. 
However, a caddy 
made from flexible 
leather is thin enough 
to slip into a wallet 
without bulking. 

Use leather at least 
yk” thick, Fasten each 
key with a brass eye- 
let. Compress the eye- 
let just enough to let 
the key move freely 
on it—Robert Micals, 
Freehold, N.J. 


Short Cuts | rom 
and Tips | reavers 


L_sR 


A carriage for compressor or welder 


Small air compressors, welding outfits, 
and other machines are often too heavy 
to be handily portable. This homemade 
carriage, adapted to a particular machine, 
will put it on wheels for maneuvering 
wherever you want it. 

The carriage makes use of standard util- 
ity wheels (10” by 1.75) and %” and %” 
thin-wall conduit and steel rod—all avail- 


Ignition trouble may result from worn or 
grooved contact surfaces in the ignition 
switch, If you can’t get a new switch, or 
if you'd simply like to make the old one 
serve longer, fill the worn areas in the con- 
tact points with solder. For longer service, 
hammer a piece of copper wire flat, solder 
a tiny sheet of it over each one of the 
stationary contacts, and dress down the 
edges.—Ken Murray, Colon, Mich. 
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able at hardware stores. Dimensions of the 
carriage you'll want depend on the size of 
your machine. 

Use a %” round file to bring the frame 
joints to a close fit with the joining mem- 
ber, a 4” file to fit the axle. Braze all the 
joints if you're equipped for that, or have 
them welded profe: lly. Use %” wash- 
ers on each side of h wheel, and drill 
the ends of the axle to take cotter pins.— 
Manly Banister, Portland, Ore. 


Wood blocks hold tubing for hacksaw 


Production hacksawing of thin-wall tub- 
ing is easy if you use form-fitting hardwood 
grip blocks like these to prevent marring 
and crushing the stock in the vise or 
clamp jaws. 

The blocks shown were cut out of hard 
maple. The circular gripping inner faces 
were sawed into the blocks with a narrow 
blade on a metal-cutting bandsaw.—H. J. 
Gerber, Menomonie, Wis. 


A personal-use 
report on— 


Disston’s 
Dial-a-Power 
“SP Drill 


AN a single electric drill really be gutsy 
enc to bore holes in steel and yet 
delicate enough ¢ 4" holes in plastic? 


This is just one of the many cla 
ston’s new hp. drill with an 
speed drive. Porenan Science reported briefly on 
the tool in the December issue when it was first an- 
nounced, then passed on to me the job of testing 

it in the shop. TI I 
Think of a dozen pical jobs—things like 
putting aX” hole in maple, a X” hole in aluminum 
or brass, a ¥” hole in brick or concrete using a 
CONTINUED 


impressive 


shift into low 
‘op of drill 
id bit size 
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For fast drilling in light materials, you run the 
motor up to full speed. If you hit a knot, you 
can throttle down by simply flicking the knob 
with your thumb—with the drill running 


carbide-tipped bit, mixing paint so it 
doesn’t whip out of the can. The new 
Disston Dial-A-Power drill did all these 
jobs and others—including making 3” holes 
in %” hardboard-surfaced plywood with a 
hole saw. 

The range of work would normally have 
required two or three different drills, and 
even then any particular speed would have 
been a compromise. 

Dialing the speed. Setting the speed is a 
cinch, Glance at the chart on the top of 
the drill to find your correct speed, and 
turn the small, numbered knob at the side, 
You can choose any speed between 600 
and 2,000 r.p.m.—and at any setting you 
select you get the full power of the %-hp. 
motor. 


How electronic speed control works 


The concept is based on the use of solid- 
state electronic circuitry with what is 
known as “feedback.” The principle is not 
new in electronics, but using it in a port- 
able electric tool is an imaginative and 
highly successful application 

The feedback circuit is like an electronic 
brain that manipulates drill power accord- 
ing to the load at the cutting end. Its 
heart is a silicon-controlled rectifier. Turn- 
ing the small control knob to select a 
speed adjusts a variable resistor that de- 
cides the value of the bias voltage on the 
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Large holes like these three-inchers are a tough 
job for any drill, but proved to be no problem 
for the Dial-A-Power. Even deliberately forcing 
the feed failed to stall the drill. 


You can change speeds regardless of 
whether the drill is shut off, running free, 
or under load. That last possibility proved 
especially impressive when I had to get 
through a particularly knotty area in a 
piece of wood. It was like shifting a car 
into low gear halfway up a steep hill 

But this drill doesn’t use gears. Gears 
couldn’t give you those infinitely variable 
speeds; and besides, it’s doubtful if you 
could squeeze them into the case, which is 
the size of a standard 4” drill 

The secret behind the Disston drill’s 
variable speeds is a silicon-controlled recti- 
fier—the miracle device that will surely 
end up revolutionizing the workshop by 
adapting the speed of many machines to 
the work. 


controlled rectifier. 
the amount of current that can pass through 
the motor’s armature. 

Drill power is produced by rectifying 
the AC house current in a solid-state recti- 
fier bridge network to provide a pulsating 


In turn, this controls 


DC voltage. When this pulsating voltage 
is at zero, which occurs at the en ek every 
half-cycle, the armature’s motion generates 
a small voltage of its own—feedback. This 
is returned through a transistor to the con- 
trolled rectifier. 

When the drill speed is constant (a no- 
load condition), the feedback voltage re- 
mains constant. When the drill slows down 


Clean holes in plastic, difficult with a fixed- 


speed drill, are made possible by slowing down 
e Disston. This eliminates overheating that 
melis the plastic gums up drill bits 


Protection from burn-out. Another fine 
feature is a thermostat that provides over- 
heat protection by shutting off power if 
the drill gets too hot. When it cools off, 
it's ready to go to work again. This is one 
drill you can’t burn out. 

In shape and size, the new drill almost 
duplicates the %” drill with which Disston 
made its debut in the portable-drill field 
a year ago. There are the same stand-up 
base, offset motor, on-or-off blower, slim 
profile, and short overall length that lets 
you get between studs and into other 
tight places. 

Made by the Disston Division of H. K. 
Porter Co., Pittsburgh, the %” Dial-A-Power 
drill sells for $69.96. The electronic circuit 


is guaranteed for a year. 


(a load condition), the feedback becomes 
smaller and changes the value of the bias 
on the controlled rectifier. This increases 
the amount of current fed to the motor, 
speeding up the drill, The action is prac- 
tically instantaneous so that drill speed re- 
mains constant no matter what the load. 

‘Actually, this is somewhat similar to a 
household ‘thermostat that, sensing a drop 
in temperature, automatically decides more 
heat is needed. By varying the bias volt- 
age with the control knob, you can set the 
drill to run at any desired speed—just as 
you would set a thermostat to provide a 
desired temperature. Thereafter, the auto- 


Stand-up base makes the drill ideal for use with 
accessories. It can be bolted to a wood stand by 
replacing short screws in the base plate with 
long ones that go through the wood. 


The new 
DISSTON DRILL 
at a glance 


Speed: 600-2,000 r.p.m, 
Chuck capacity: %" 
Amps: 4.1 

Power: & hp. 

Weight: 4 pounds 
Overall length: 7%” 
Price: $69.65 


matic action of the feedback voltage keeps 
the drill running at that preset speed re- 
gardless of load. 

The components are strategically located 
to get maximum benefit from the forced- 
draft cooling system and have their own 
cooling fins. A thermostat will break off 
contact under particularly harsh drilling 
conditions, thus guarding against burn-out, 
To make’ the drill operative again, you 
merely press a reset button. 

The circuit was developed in conjunc- 
tion with Texas Instruments, Inc., whose 
products can be found in items ranging 
from vest-pocket radios to satellites. 
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For cleaner holes in sheet met: 
Gerber of Menomonie, V 
press to punch them out instes 
It’s not only cleaner but also faster than 
drilling, especially on repeat work. Make 
punches of drill rod, long enough to bot- 
tom in the drill chuck. Face the end square, 
leaving a small center nib to engage cen- 


GRIP SMALL 
SCREWS HERE 


Spat the threads and you save the bolt. 
That's why I keep a wooden spring clothes- 
pin around for use if I have to saw a bolt 
shorter. I pinch the bolt shank in the 
clothespin and clamp the pin in a vise. 
The wooden jaws don't harm even brass 
screws, Little ones such as 2-56s are less 
likely to be fumbled and lost this way 
than if you put them directly in a large 
vise. If too small to grip in the notch of 
the clothespin jaws, they can be held be- 
tween the flats above the notch. 
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Between 
Us 
Machinists 


ter-punched layout dimples on the work. 
Drill the dies to a close sliding fit. Harden 
both parts. The dies can be held in a lathe 
chuck clamped to the drill-press table as 
above, or in a plain steel block. A shoulder 
turned on the dies to take working thrust 
will make if y for you to tighten 
the chu 


Centerdrills in taper shanks save much time 
in the shop where he is a trainee, reports 
James W. Hauser of Racine, Wis. Lathe 
operators find it's much quicker to pick 
up one of these and slip it into the tail- 
stock than to first mount a chuck and then 
lock a centerdrill in it. Shanks are salvaged 
from broken taper-shank drills. Cut off the 
stub, leaving enough shoulder to tap for 
a setscrew. Face the end, drill to suit, and 
grind a little flat on the centerdrill for the 
setscrew. 


When a stud was damaged on his car, Fred 
F. Davis of Vancouver, British Columbia, 
restored the marred threads with a chaser 
made of a high-carbon nut of the same size. 
On one face of this he ground and filed a 
slope adjacent to each wrench flat, so 
forming six edges like those of a die. Their 
rake angle made them effective. The chaser 
is turned on edged face first. 


A big adjustable center for mounting pipe 
in a lathe can be made from a small scrap 
of round stock. In a 1%” length of 2” bar, 
suggests Federico Strasser of Santiago, 
Chile, bore a %” hole %” deep. Centerdrill 
the inner face. Drill and tap three radial 
holes 120 degrees apart in the edge. Tum 
points on three screws, and pin or braze 
nuts near the points. Mount pipe to run 
true by adjusting the screws inside it, turn- 
ing them by the brazed nuts. Tighten lock 
nuts to hold them, 


Motorless mower is a handy dolly 


Removal of the motor from an old 
power lawn mower converted it into a 
convenient dolly for moving heavy loads 
around my home and shop. The top of 
the blade guard is ideal for such items 
as the barrel being carried above. The 
four rubber tires make the dolly easy 
to roll on any surface—Wayne Floyd, 
Fayetteville, Tenn. 


Use light meter for radio tuning 


When tuning the transmitter of a cit- 
izen's-band or ham radio to a dummy- 
load light bulb, use a light meter instead 
of looking at the light itself. 

You won't be blinded by the light 
since it can be behind the set. The 
degree of brilliance can be noted on 
the meter and comparisons made. You 
can use any light meter; adjust the dis- 
tance from the bulb until the meter 
shows about a half-scale reading. Dis- 
tance from bulb to meter is not impor- 
tant, but the distance and the angle of 
the meter should be kept uniform when 
comparing sets or components.—R. A. 
Brown, Shelbyville, Tenn. 
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SPRING 
CAR CARE 


Do it now—don’t wait till summer 


HE best insurance against having your car 
conk out on some sun-scorched day this 
summer is to go over it carefully this spring. 
You'll be surprised at how much you can do in 
your own driveway or garage on a Saturday 
morning. What do you need? Not much more 
than a screwdriver, a few wrenches, a bit of con- 
fidence, and these tips from Popular Science. 


COOLING SYSTEM 


ANY things can cause en- 

gine overheating—underin- 
flated tires, for example—but a 
neglected cooling system is the 
most common villain. Unless you 
use an all-year coolant, drain the 
cooling system completely. Refill 
with clean water and rust in- 
hibitor. 

If hose connections are cracked 
or feel limp when you squeeze 
them, replace them now before 
they rupture. 

Adjust the fan belt so that it 
gives about 4” when you apply 
thumb pressure halfway between 
fan and generator pulleys. Adjust 
by loosening the generator and 
pivoting it outwards. Be sure to 
tighten the pivot bolts securely. 
Draining and refilling the cooling system is a spring require- Replace the belt if it’s frayed or 


ament unless you use an alleseason coolant. Te simple to do. cracked; a worn belt racing around 
this at home. for drain cocks on one side of a four- or i sees, 
six-cylinder engine block, on both sides of an eight. Turn PUlleys can set up vibrations that 
them counterclockwise to drain the system. travel through the car. 
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By Herbert R. 
Pfister 


FUEL SYSTEM 


‘OUR fuel system’s worst enemy 

is dirt: dust, sediment, gum, 
Begin by cleaning the air filter on 
top of the carburetor. Tap the filter 
sharply to dislodge dirt, and wipe the 
housing clean with a dry cloth. 

Wash the oil-filler cap and fuel- 
pump bowl with kerosene or lacquer 
thinner. 

Follow the fuel line back from the 
pump and bend it away from the 
engine or exhaust manifold; close 
proximity to any hot spot can cause 
fuel in the line to boil. The resulting 
vapor lock will stall the car, Although 
vapor lock can happen anywhere, it 
is most frequent in mountain driving. 

Clean the carburetor by 
solvent (such as Wynn, 
Marvel, Siloo, Gumout) to a tankful 
of gas, or by connecting a carburetor 
cleanout kit to the inlet fitting and 
running solvent through the unit by 
gravity flow. 

No amount of carburetor tinkering 
will make your car run better—jets 
and metering rods are set at the fac- 
tory—but you can make the engine 
idle smoothly: and prevent embarrass- 
ing stalling by adjusting the idle 
speed and mixture, as shown in pho- 
tos on this page. After adjusting the 
carb on a car equipped with an auto- 
matic transmission, make a final check 
by pulling up hard on the parking 
brake and shifting to Drive. If the 
idle speed slows to the point of stall- 
ing, give the hot-idle adjusting screw 


a half-turn or so to increase m. 
‘CONTINUED 
Manifold heat-control__ valve, which 


diverting exhaust 


hastens warmup by 
old, can cause en- 


around intake mani 
gine to run hot if stuck closed. Open, it 
encourages. condensation by delaying 
warmup. To free it, squirt rust solvent or 
penetrating oil on shaft and jiggle arm up 
and down until it swings easily. 


Begin carburetor adjustment with fast-idle adjustment— 
while the engine is cold and the choke closed. Adjusting 
screw bears agninst high point of stepped eam linked to 
the choke control. Note the position of the butterfly valve 
and linkage while the engine is cold. 


Choke and linkage look like this after engine wan 
The butterfly valve has opened and the fast idle cam 
moved, no longer holding throttle partly open. 


Hot-idle adjustment, or normal setting, is made after 
ie warms. Adjusting screw, usually on opposite side 
of carb, is set for slowest reliable idle speed. 


Mixture is made richer or leaner by turning adjusti 

screw (or screws) in until engine skips, Then back screw 

‘out until engine purrs smoothly. If you have trouble doing 

this, it often helps to remove the adjusting screws and 
th their pointed ends with lacquer thinner. 


Distributor cap must be removed if you'd put 
new pep in the engine. No need to be timid 
about it; just snap off the each side and 
ife'the ‘cap upward. Play safe by numbering 
wires before you remove them from cap. 


IGNITION S¥SER. 


HE ignition system must dl a 

hot, fat spark at just the right time to 
ignite the fuel to push down on the pistons 
that turn the crankshaft to make your car 
go. As with any electrical equipment, sim- 
ply keeping all contacts clean and bright 
goes a long way toward maintaining peak 
performance. 

Start where the spark occurs by remov- 
ing the spark plugs. If they're only dirty 
and the electrodes aren't burned thin, soak 
them in a pan of lacquer thinner—not ben- 
zine, kerosene, or alcohol—while you check 
the high-tension wires from the distributor 
and use a kit to replace them if they're 
cracked or oil-softened. After soaking the 
plugs about 10 minutes, scrape around the 
insulators with a large needle to flake off 
the softened carbon. Set the plug gap by 
bending the outer electrode up or down 
until its lower edge is separated from the 
center electrode by the proper gap, using 
a feeler gauge. If you've no manual, your 
gas dealer can tell you the correct settings 
for plugs, points, and ignition timing. Write 
these specs on a small card and tape them 
to the firewall for permanent reference. 
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Rotor works hard, rotating rev for rev with en- 
gine to fire all plugs each time around. Likely 
trouble spot is spring contact. Sand clean and 
bend it up slightly for better contact. Install a 
new rotor if you find severe pitting, 


Write numbers on masking tape and 
stick them on the plug wires before you 
nk them out of the distributor cap. Thi 
y, you'll be certain to reinsert them in 
the proper terminal sockets, As you pull 
each wire, inspect the metal contact on 
its end. If it's dirty or green with corro- 
sion, sand it bright and check the matching 
socket in the distributor cap. Black powder 
in the socket indicates an arcing condition, 
and a new cap is recommended. A sound 
cap can be cleaned with lacquer thinner 
and wiped dry. Twist a thin wad of steel 
wool in the sockets to brighten terminals, 

Pull straight up on the rotor to remove 
it from the distributor shaft, Brighten the 
spring contact and the tip of the rotor with 
fine sandpaper and wipe the part clean 
with a dry cloth. 

On most GM cars, the points can be 
adjusted from outside the distributor while 
the engine is running. Insert an Allen 
wrench in a hole in the side of the cap and 
turn it slowly until the engine skips. Then 
back off a half-turn for a basic setting. 

‘Adjusting the point gap changes the 
ignition timing very slightly—usually not 
enough to require retiming. But for top 
performance, check the timing as shown 
on facing page. 


: Le 
Ignition points close and open just before cach 
spark is generated. Press the movable arm out- 
ward to inspect contact faces. If they're 

or sooty, put in new points. Otherwise, check 
and set the point gap, Crank the engine 1 
the little ber block rests on one of the h 
spots of the cam, Loosen the adjusting screw 
and move the stationary arm against a fecler 
gauge placed between the points, Tighten the 
serew and recheck the point gap. 


How to make a 59-cent timing light—and use it 


TERMINAL CLAMP 
Wit RUBBER 
SLEEVE 


NEON 
EON ~ connect wines 10 

ELECTRICAL SPerEn LEADS ANS 
Susree TAPE 


FLASHES. 
Wot PUG WikE 


‘Timing light can be made from a neon circuit 
tester costing 59 cents in any hardware store. 
‘Tape tester to a dowel so you can place it close 
to the timing mark on the flywheel. Work in 
the shade so dim light of neon tube will illumi 

nate the chalk-brightened timing mark. Leads 
are connected to No. 1 spark plug and wire. 


Disconnect the vacuum line at the distributor 


'HE automatic transmission must be 

checked with the engine idling. Set 
the parking brake, shift the transmission 
through all ranges, then slip the selector 
to Park. Add only enough type A t 
mission fluid to bring the fluid level to the 
Full mark on the dipstick; too much fluid 
causes foaming and subsequent overheat- 
ing. If the shift has been sluggish, pouring 
in a can of transmission cleaner can work 
wonders by dissolving the tacky varnish 
that builds up on moving parts. Auto stores 
stock several brands of cleaner, 


IHANGE the engine oil to get rid of 

sludge and condensation. Do it right 
after a short, hard run (to stir up sedi- 
ment) 

Even if you didn't run up the recom- 
mended mileage, changing the oil filter at 
winter's end is a good investment. On 
most cars, oil bypasses a clogged filter, 
leaving the engine completely unprotected. 


and hold the timing light close to the pointer 
while the engine idles. If timing mark doesnt 
line up with pointer as shown, loosen lock nut 
beneath distributor and rotate the unit very 
slightly to advance or retard the timing until 
strobe effect of neon tube shows mark at correct 
setting. Tighten the nut under the distributor 
and reconnect vacuum line when job is done. 
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F THE pedal feels low, or if you must 

BRAKES [locmo’t’to buita up braking efor, its 

probably time for some brake work. It’s a 

good idea to pull the front brake drums (or have it done) 

and clean the wheel bearings in kerosene. Wipe them dry 

with a clean cloth and repack by pressing fibrous wheel- 

bearing grease between the rollers. While the drums are 

off, check the brake lining. If it's worn flush with the rivets, 

or if there are coarse grooves on the lining and drums, it's 
high time to reline the shoes on all four wheels. 

When putting drums back, tighten the castellated nut 
until the drum binds when rotated. Then back off the nut 
until the slots line up with the cotter-pin hole in the spindle. 
Use new cotter pins, and insert them from above. Bend the 
legs around the nut 


BODY CARE 


Hose off the underbody to get 
rid of corrosive salts throw 

tp from winter highways. You 
can do this by taping tl 

and shower head to a ral 
other long-handled tool and 
pushing the head under the 
tar. If possible, connect the 
hose to the hot-water faucet in 
the basement utility sink, The 
hot water will do a better 
cleaning job than cold. 


Tail lights rust out fast when highway salts 


pack into and around them, as you see in this 
photo. So it'll pay you to remove yours and 
check their condition while there’s time. 
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Complete job b; 


Check brake fluid in the 
master cylinder. It should be 
about 4 from the top. 


Paint touchup takes only a few minutes. Match- 
ing colors for all cars are available in spray cans. 


cleaning and waxing finish to 


protect it from the hot summer sun. ae 


Super sea-worthy! New 40 hp 
Sea-Horse Electramatic motor 


‘Tyear Warranty 
Son every '63 JoWmaon, 


Built to boss 
big water! 


Most responsive outboard ever built! Touch one lever— everything's “go”! 


Move the directional throttle forward. Your clutch engages automatically, electrically—in a split-second. Simultaneously your 
engine accelerates. Johnson’s exclusive Electramatic Drive gives you the fastest gears-and-gas control, the quickest response in 
all outboarding. And the king-sized cubic inch displacement ensures both effortless power and a long, happy engine life. See all 
ten new Sea-Horse classics—from 3 to 75 hp—at your Johnson Exclusive 

dealer’s now. He's listed in the Yellow Pages. For free catalog, write Electramatic Drive 


Johnson Motors, 1348 Pershing Rd., Waukegan, Ill, Div. of Outboard Outboarding’s first truly automatic 
Marine Corp. transmission. Unique directional 


throttle (comes with motor at no extra. 
JOHNSON First in Dependability 


charge) controls both gas and gears. 
Makes driving sure, docking easy. At 
40 and 75 hp. 


FUN FIRST CLASS—a roomy 
camper body on a rugged Ford 
pickup! Ask your Ford Dealer! 


Solid comfort-solid truck! 


Slip into Ford’s new Custom Cab 
and you'll find evidence of solid 
comfort everywhere. Doors open 
wide with no knee-knocking “dog- 
leg.” A handy step helps you up 
and in, New foam seat cushioning 
is five inches deep; visibility is un- 
matched; over 23 pounds of insula- 
tion give you a quiet, relaxing ride. 

But beneath this easy comfort 


lies solid truck . . . with big-truck BUILT LIKE THE BIG ONES. Wherever toughness counts 
toughness from axle to axle. See —in axles, frame, springs—'63 Ford pickups give you 
your Ford Dealer and see how extra freedom from costly breakdowns; the same kind of 
painless buying a Ford can be . . . durable design as big trucks. Result: pickups that stay on 
and how pleasant one is to drive! the job and keep costs down over their long, long life! 
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PS HOME IMPROVEMENT 


INSTANT PAVING: 


use it the day you lay it 


RESIN you mix with sand only and trowel 
A on like concrete dries to a hard, tough sur- 
face in hours, Unlike cement, you need no gravel 
foundation; just tamp the dry soil firmly and lay | 
on a %” coating. ‘The makers say it will be as 


strong as concrete five times as thick. 
Armor-Cote Instant Patio Builder is a composi 


tion of polyethylene and urethane for driveway: 
walks, and the like. Five gallons will build’ 
10’-by-10’ patio. Delka Research Corp., Haw- 


thorne, N. J,, sells it for $9.95 a gallon. 
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Just tamp soil firmly to provide dey, level surface after 


ing sod. Apply mix of Patio’ Builder and sand, 
part to five, and trowel to i” thick 


what's new 


for the HOME 
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It-Together Steel 


To keep pool watertight, 
panels are calked at 
seams; a steel footer chan- 
nel and rubber water stop 
join walls to concrete 
floor. Bi of steel panels 
are covered with bitumi- 
nous coating. 


Pool That Anyone Can Build 


‘OU buy only the walls of this pool— 

the part that’s hardest to build. The 
floor and deck edging are conventional 
poured concrete. The walls are panels of 
porcelain-covered steel that simply bolt to- 
gether and need no painting. Combining 


Steel foundation goes 
up in half a day 
Tomorrow's homes 
may rest on steel stilts. 
A power auger digs a 
dozen holes, and steel- 
legged frames are sim- 
ply dropped. in—in as 
little as half a day. 
The method, devised 
by U. S. Steel, elimi- 
nates all concrete work 
except small footings 
below the frost line. 
Result: Builders aren't 
idled by bad weather. 
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straight and curved panels makes possible 
many shapes and sizes, A 15’-by-33' pool, 
completely installed with filter, sells for 
about $3,000, But you can put the same 


pool in yourself for about $1,800, s 
maker, Clayton & Lambert, Bucki 


Doorless shower: peekproof, splashproof 

Walk into this spiral shower and you're 
completely enclosed yet need no door or 
curtain, The idea: no messy curtain to fuss 
with, no water 5] "don the bathroom 
floor. The curved walls are molded in one 
piece of fiber-glass and can’t rust or rot. 
Price is about $250. Swan Enterprises, 
Inc., 44 Railroad Ave., Greenwich, Conn. 


Gas-burning candles last forever 
These candles never burn down, never 
drip. They burn but 


ne fuel—like a ciga- 
four hours on each 


light output. Inside is a transparent reser- 
voir (right) that shows when refilling is 
needed. About $24 a pair, Ronson Corp., 
1 Ronson Rd., Woodbridge, N. J. 


Cook-anywhere 
solar grill 
needs no fuel 

You don’t need fuel 
or a fireplace to cook 
a picnic steak with 
this portable solar 
grill. The sun does 
the work. Reflectors 
funnel its rays through 
glass plates where 
their heat is trapped 
behind an air space. 
Temperatures reach 
400 degrees, cooking 
meats in 20 to 30 
minutes. Folded, the 
grill looks like a small 
suitcase. $29.95, Car- 
mer Industries, Par- 
sippany, N. J. 
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10 infrared rays. 


INFRARED- 


Quick, New Home Cure 
for Cracked Asphalt 


Machines you can rent for a Saturday afternoon let you mend | 
blacktop driveways, walks, and patios so they look like new 
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How you heat-seal a crack 
in three easy steps 


By James Joseph 


EEPING the cracks and potholes out 
out of an asphalt driveway, walk, 
or patio is one of the toughest 

yard chores, Makeshift patches rarely hold. 
‘Weeds and expanding ice constantly force 
breaks to open up no matter how often or 
carefully you fill them. 

Now comes a fast new home cure for 
ailing asphalt—“quick-patchers.” These as- 
phalt-patching machines look something 
like a power mower and contain a high- 
temperature gas burner that produces in- 
tense infrared heat rays. Roll a machine 
over a small crack, and in seconds it melts 
the asphalt under it. The softened asphalt 
then fuses together into a solid seal, and 
the crack disappears, Large cracks and 
holes are treated in the same way except 
that you add a dry-packaged asphalt mix 
to fill the breaks. The infrared heat softens 
both old and new asphalt, and fuses them 
into a single, permanent surface. 

The best part about these quick-patchers, 
normally expensive, is that you don’t have 
to buy one. You can rent a machine for a 
day’s work from a local distributor or tool- 
rental agency. More and more rental agen- 
cies across the country, seeing a booming 
market for quick-patchers, are adding them 
to their stock of available tools. The charge 
is usually about $10 a day. 

How quick-patchers work. The new home- 
size patchers are actually small versions of 
the machines used to repair asphalt high- 
ways. Their burners are fed from a small 
tank of butane or propane gas and reach 
temperatures of 1,600 to 1,700 degrees. 
The secret of their quick penetration lies 
in a special nickel or ceramic grid in the 
burner that converts 50 to 70 percent of 
the flame’s heat into infrared rays. The 
s are almost instantly absorbed by the 
black asphalt and penetrate up to 2” deep. 
In 60 seconds, the asphalt is soft enough 
to fuse. At the same time, the intense heat 
burns out weeds and closes up water- 
trapping pockets that form ice. 

There are several types of patchers, 
differing mainly in the area of asphalt 
that they cover. Some are designed es- 
pecially for small cracks; others handle 
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Narrow cracks are. first. opened up wide 


pugh to insert 


a dry-mix patching a 


Use an old chisel or screwdriver and 
crack to about twice its original width, 


the 


Nena 


Work the dry 
tamping it firmly 


1 patch a 


nix 


down as you go. 
hi side of the crack—the 
rack in plaster. 


as-heated patcher is moved back and forth 


until 


old and new 
Patcher shown 


table patcher is hand-held a few 
hove the asphalt, puts out 16,000 BTU 
It's easy to use on small 
ned for patching large area 


Hot roller (above) is a ‘alized form of 
patcher that combines an 1B ride drum with 
an infrared burner. It’s especially Eood for big 
repair areas that must be rolled smooth. 


Large-area patcher is ideal for leveling high 
gpots as well as filling in big potholes. At left, a 
ump is fist softened and the top scraped off. At 
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Choose a patcher to do the job you need—there are several types 


s, but is 


All-purpose patcher handles both cracks and 

ries five-gallon propane tank on a 
eet eee cart. Here, igniter hose is lighted 
first, then used in turn to light the burner. 


large holes. Here's how they compare: 

Crack-sealer, This has a narrow burner, 
about 6” wide, that rides ahead of a metal 
shoe. The burner softens the asphalt on 
either side of a crack, and the shoe 
smooths the joint. You use it just like an 
iron, moving it back and forth until the 
crack is sealed. 

Area patchers. These are designed to 
cover a large area, as much as 2’ by 5’ 
or more, and generally have several burner 
units. You need one of these if you're go- 
ing to tackle a large pothole or a hump 
that you want to soften and then level. 

Multipurpose patchers. These have a 
long but narrow burner, typically 8” by 
24”, that can handle both large and small 
repairs. Used lengthwise along a narrow 
break, it’s a crack sealer. Turned 


on page 


Woe. sepBinle de seesdadl Javed wit a 
then heated again to fuse the flattened 
area into a smooth, inconspicuous patch. 


right, 
board, 


=... 


what’s new 


: for the HOME 


Patio Room Has Roll-Up Windows 


Want to turn an open patio into an en- 
closed sun room? You can with these pre- 
fab walls and roof of heavy-gauge flexible 
plastic in an aluminum frame 
called Plastok, comes clear, translucent, or 
opaqued, fits in weather-stripped runners. 
Each window is controlled by a motor so 


Floor-tile adhesive goes on with roller 
§ i Here's a floor-tile 
e pone | mastic you can spread 
at | with an ordinary paint 
— roller. You wash off 

the roller with soap 
and water for other 
use. The adhesive re- 
mains tacky for 24 
hours so you don't 
have to lay the tile 
right away. Grip-Tite 
RollOn Type 10 is 
put up by Curtis 
Products, 3233 W. 
36th St., Chicago, in 
quart and gallon cans 
for about $1 and $2. 


it rolls up or down like a window shade. 
With two or three good helpers, you can 
add the room in a day. Guaranteed Weath- 
er, Inc., Bradenton, Fla., make s of 
10’ by 16’ to 13.5’ by 16’ for $1,422 to 
$1,646, uninstalled. Wall sun lamp and 
gas fireplace grill (not shown) are extra. 


Calking compound in aerosol cans 
With a press of a finger you can lay a 
bead of calk quickly around a bathtub or 
sink, patch cracks, or recondition a boat. 
White Instant Caulk will take paint. It’s 
$1.39 a can at Curtis Products, Chicago. 


continued ITI 


what's new 


for the HOME 
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Instant-Setting 
Cement Goes On 
Under Water 


Masonry repairs can be made 
either above or below water to 
pilings, sea walls, driveways, and 
other surfaces with a new cement 
that bonds into a cohesive mass 
in minutes. Chip the work down 
to a solid base; apply wire mesh, 
if needed, to hold the new cement; 
and press on the cement by hand, 
trowel, or with a cement gun 
Perma-Cement will adhere to old 
masonry, wood, or metal. It's 
made by L. Popell Co., 2501 
N.W. 75th St, Miami. A 10- 
pound can costs $4.98, a 50- 
pound bag around $10. 


Flip-out ironing board 

This self-storing ironing board 
comes in a cabinet as above or as 
a counter built-in. Both contain 
a 33”high metal board, non- 
scorch rest plate, electric plug, 
cord holder, and storage space 
for an iron. Swanson Mfg. Co., 
607 S. Washington St., Owosso, 
Mich., lists the cabinet at $85.75, 
the built-in at $69.95. 


A Handy 
Garden House 


You Can 
Build 


ERE'S a garden house packed 
with extras that make it a 
center of yard activities. ‘There's 
built-in greenhouse at the back and 
an attractive covered porch in front Ve 
with a potting bench that doubles jy zeweeneo, TKS y 
as an outdoor shop bench. Under “SZ Y iby Sy 
the roof are a 2’-deep walk-in closet j ? 
for tools and supplies, and a storage 
shed big enough to park a power 
mower and other yard equipment. 
The best part: Complete plans 
for building the 8’-by-15’ house are 
available free from Masonite. There's 
no tricky foundation to install. The 
entire frame rests on three long 
skids, simply blocked up on flat 
stones. The walls and roof are cov- 
ered with large panels of weather- 
proof tempered hardboard. Tools 
hang up neatly on perforated hard- 
board in the walk-in closet. All 


maby free from Masonite Home Service 
frame parts are two-by-fours. Dr., Chicago. Ask for plan No. AE-3 


Lift-out windows make it easy to reach potted Big storage section has room for wheelbarrow, 
plants in the greenhouse section at the rear. power mower, and other bulky yard equipment. 


"| what's new 


for your GARDEN 


All-purpose power tool does 
many garden chores 

The new Lawn-Boy Hobby Gardener, 
equipped with interchangeable attachments, 
weeds, hoes, tills, and edges. Attachments 
screw on and off quickly. Its extended arm 
lets it work around plants without damaging 
foliage, and go where heavier equipment is 
impractical. A two-horse aluminum engine 
powers the unit. Price is $99.50, complete 
with the four attachments. Lawn-Boy, 
Lamar, Mo. 
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Work-Saver Loading Attachment 


DEAL for moving heavy loads about 

the yard is the Danco all-purpose 
loader designed for the Jacobsen Chief 
garden tractor. Features include: twin-cyl- 
inder lift with full hydraulic control that 
can raise a 300-pound payload to a height 
of four feet, all-welded construction, and 
bucket lock. Loader, without tractor, $348. 
Jacobsen Mfg. Co., Racine, Wis. 


ie celia Shaw ennr 
Power trimmer adds neat lawn touch 

The new Jacobsen Trim-O power tool, 
designed to trim lawns quickly and cleanly 
with a minimum of effort, includes a three- 
hp. engine, automatic rewind starter, and 
replaceable side-trim guards. Price is $97.45. 
Jacobsen Mfg. Co., Racine, Wis. 


~ Oe 


Combination hose reel and garden cart 

This Cal-Dak hose reel unwinds when you 
pull the hose forward, rewinds with a crank. 
‘The reel detaches from the caddy for hang- 
ing on a wall or use on the ground—or if 
you wish to use the caddy as a handcart. 
Price: $16.95. Cal-Dak, Little Rock, Ark. 


Collapsible cart folds to handy size 

You can speed the job of handling leaves, 
grass, and other garden debris with this 
lightweight canvas cart. It folds compactly 
for storage on a garage or basement wall. 
Capacity: 3% cubic feet. $10.95. Disston 
Division, H, K. Porter Co., Pittsburgh. 


Tools for grooming the garden 

‘These specialized cultivating tools can 
make light work of many tedious garden 
jobs. The lawn-grooming rake (left) is self- 
cleaning. You don’t even have to lift it 
from the ground. $4. (O. Ames Co., 
Parkersburg, W.Va.) The soil cultivator 


(center) has four polished six-tine spurs 
to break up all types of soil with a simple 
push-pull action. $4.95. (True Temper 
Corp., 1623 Euclid Ave., Cleveland.) The 
Swoe (right) has three edges for weed- 
ing, cultivating, grass cutting. $10.95. (Wil- 
kinson Sword, Ltd., London, England.) 
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Easy way to haul stones— 
try an old auto trunk lid 


Using an auto trunk lid 
that cost me less than a buck 
at a junk yard, I moved sev- 
eral hundred pounds of rock 
easily and with little lifting. I 
removed the lock, passed a 
chain through the hole and 
wrapped it around a piece of 
1%” pipe placed across the 
front of the lid for strength. 

One afternoon of hauling 
the lid behind a truck dented 
it considerably, but it still 
remained usable.—Thomas M. 
Martin, Bedford, Va. 


( 
ALLOW APPROXIMATELY 
4” SPACE BETWEEN LATH 


Wood strips keep soaker hose flat 

It’s a nuisance to have to straighten out 
a soaker hose each time you use it. Here's 
how I got rid of the problem— 
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TIE WITH HEAVY CORD, 
ALLOWING SLACK 
FOR WATER PRESSURE 


no cost. I used some pieces of wood lath 
because I happened to have them on hand. 
You could use any other strips. The hose 
stays put—with the water holes up.—O. M. 
Hamilton, Tujunga, Calif. 


Nails help keep concrete patio level 

A grid-patterned patio can eventually 
become uneven due to movement in the 
concrete or wood. You can minimize the 
chances of this by studding the redwood 
headers with 16-penny galvanized nails 
before pouring the concrete. Keep the nails 
at least 14” beneath the surface—R. J. 
De Cristoforo, Los Altos Hills, Calif. 


bpPI make window screens %” smaller 
than the opening and glue ” plastic foam 
around all sides. When this compresses, 
it forms an insectproof screen, and I don’t 
have to spend time planing edges.—Ted 
Hinton, Vancouver, B.C. 
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Lamps for 8mm movie fans: One signals, one stays cool 


Seems projection lamps always choose the most inconvenient 
time to die. To prevent such abrupt interruptions, Sylvania has 
developed a dual-filament projection lamp that gives advance warn- 
ing. It dims for a short time before it burns out, A light-giving coil 
and a ballast coil are connected in series, The ballast coil acts as a 
buffer for excessive voltage, lessening the chance of premature 
failure in the lamp, and keeping it going—though dimmer—for a while. 

Another projection lamp—from Westinghouse—has a dichroic 
reflector: a glass mirror that reflects visible light but transmits infra- 
red (heat) rays out the rear of the bulb. Advantages: cooler film 
projection and higher light intensity on screen while burning at just 
half the usual operating temperature. 


First SLR still camera with built-in zoom lens 


One of the better new camera buys to arrive so far this year is the 
Nikkorex 35 Zoom. I've been using one for about a month and find 
that it has a lot to offer. Most important: It brings zoom-lens pho- 
tography within reach of quite a few more pocketbooks. At $219.50, 
the camera isn’t cheap, but look what you get: 

By merely turning the zoom ring on the lens barrel you vary the 
focal length from 43mm wide-angle to 86mm telephoto—all within 
one lens. This gives you the advantage of interchangeable lenses 
without bothering to lug along extra ones. It’s a neat vacation package. 

The camera is semiautomatic—a built-in exposure meter couples 
to both shutter and diaphragm. You need only line up the needle 
with the index mark, 

Four rings on the lens barrel make it easy to adjust the camera, 
One controls aperture opening and includes the ASA scale; another 
controls shutter speeds; a third changes focal length of lens; and a 
wide fourth ring adjusts the focus. Without 
moving your eye from the viewfinder, you 
can focus, select the focal length for best 
framing, and adjust the meter needle for 
the correct exposure. 

The meter needle is visible in two loca- 
tions: through a little window above the 
exposure cell top of the camera and 
through the viewfinder. Despite its “long 
nose,” the camera is comfortable to hold. 
You're working the rings and supporting 
the lens barrel at the same time. 


Automation in space 
An aerial-reconnaissance system that 


will take exposed film from an aerial 
camera, automatically develop it, and elec- 
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tronically scan the 4%-by-4% frames for 
transmission to a ground recording station 
is being developed by CBS Laboratories 
for the Navy. The photographic quality of 
the system, the company says, will permit 
immediate analysis of the picture. 


Adding sound to a silent projector 


Would you like to add sound to your 
8mm films without discarding your present 
silent projector? You can do it now at a 
reasonable price. Sears sells an adaptor 
that fits most of the present 8mm projec- 
tors that have drive sprockets. Previous 
adaptors fit only one or two models, or, if 
adaptable to several projectors, were 
expensive. 

B lly, Sears’ adaptor is a tape re- 
corder synched with your projector, and 
depends on sound striping on the film. It 
is not designed for use with commercially 
produced 8mm sound films, but is meant 
primarily for adding comment to your own 
films—those you intend to play back on the 
same machine. 

Sound-striping service is available through 
photo dealers, or you can add your own, 
using one of the new stripers, 

In operation, the film runs past the re- 
cording head of the adaptor unit and then 
through the projector. It not only records 
and plays back, but permits automatic 
erasing and re-recording. 

Yes, it can record m but you may 

be disappointed in the quality. 
Price of the adaptor: $99.95. I'd sug- 
st you try one on your projector before 
buying—just to make sure the noise level 
is low enough for acceptable sound. 


New multipurpose flash bulb 

To take the guesswork out of selecting 
the right flash bulb, Westinghouse is intro- 
ducing a single bulb that should handle 
most of the flash situations that come up 
for the amateur or professional. The M3 
will take the place of No. 6, M5, and M25 
bulbs. A shredded-zirconium filling in the 
new bulb comes to a high intensity level 
(twice the light output of shredded alumi- 
num) quickly and maintains it for a long 
time. It can be used with most focal- 
plane shutters, all leaf-type shutters. 
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Strobonar flash increases output 

Designed primarily for use with recharge- 
able nickel-cadmium batteries, the Stro- 
bonar 65C electronic flash has a built-in 
battery charger, fast cycling, and 81 per- 
cent more light intensity than the Fu- 
turamic II. The charger plugs into a house- 
hold circuit. Batteries are also recharged 
when the flash is operated on AC power. 
Price: $64.95. Honeywell Photo Products, 
4800 E. Dry Creek Rd., Denver 10. 


= Electric-drive 8mm 
movie camera 


Pushbutton zoom 
control on this Key- 
stone K-14 lets you 
change smoothly from 
wide-angle to tele 
range (9mm to 27mm). 
A built-in coupled ex- 
posure meter responds instantly to light 
chan; Other features include reflex view- 
ing and an indicator in the viewfinder to 
show lens setting and warn when light i 
too weak. Penlight batteries provide power. 
$249.50. Keystone Camera Co., Boston 24. 


SLRs Go Automatic 


Two 35mm single-lens reflex cameras, 
new from Voigtlander, follow the trend 
toward automation, The Ultramatic gives 
you fully automatic exposure control plus 
semiautomatic and manual control. Look 
through the viewfinder and you see, along 
the outer edge, a number that shows the 
shutter speed, a scale and pointer to indi- 
cate the aperture setting, and a small ring 


what's new 
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to tell when compensation is being made 
for filter factor or backlighting. A. signal 
indicates when the light is too high or too 
low for satisfactory exposure, 

The new Bessamatic Deluxe is similar to 
the standard Bessamatic, except that the 
aperture and shutter settings show in the 
finder. It is $229; the Ultramatic, $295. 
H. A. Bohm & Co., Chicago 45, 


Now it's “talking” slide projectors 
There's a completely new audio-slide 
system: a projector using sound-slide mounts 
surfaced with the material used on tape—a 
coating of magnetic oxide. After your slides 
come back from the processor, you slip 
them into the mounts, and a special record- 


ing head that revolves in a spiral path over 
the mount adds sound. Each mount holds 
20 seconds of recording. You can re-record 
as you do on tape. You can also run sound- 
less slides with live commentary, using the 
mike and amplifier as a P.A. system. Revere 
435 projector lists at $250. Revere Camera 
Co., Chicago 16. 
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To blow dirt from around spark plugs be- That oversize clip-on mirror won't loosen 
fore you remove them, use an empty snip- and rattle if mounted this way. Place a 
off-cap plastic detergent bottle. A few good length of weather stripping just above the 
squeezes will whisk the dust away. The stock mirror to carry the weight of the 
same method can be used to blow lint out clip-on. Cement a piece of felt to the back 
of heaters without damaging them. of the clip-on to absorb vibration, 


eye, When slipped over the neck of the piece of rod bent into the shape of a cane. 
can, the eye keeps the can from over- Solder the rod to the can and form the 
turning and perhaps spilling its contents. hook to fit the top of the radiator guard. 
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Volkswagen uses Champion spark plugs 

because they give the utmost in dependability 

and efficiency. Actually, more than twice as 

many car makers the world over specify Champions. 
Why settle for less in your car? 


More Hints from the Model Garage 


_ 


A rear-window air-exhaust duct provides metal screen. Then drill the sides of the 
ventilation without need for open rear win- _ spare-tire well full of holes to allow the 
dows. Cut an opening in the rear-window air to flow out of the trunk. Locate the 
shelf (most late-model cars come with a holes where water can’t splash in. Vents 
cutout for a rear speaker in the metal brac- under the dashboard will give adequate 
ing under the cardboard) and install a air flow. Closed windows eliminate draft. 


Do You Have An Auto Hint? 
Send It in and Win a Prize 


‘AVE you discovered or de- 

veloped a money-saving short 
cut for making your own auto re- 
pairs? Have you found an easier 
way to do a difficult job? Got a tip 
that will make driving safer or 
easier? Or do you know someone 
who has an original tip, one not 
previously published. 

Porutar Science will pay a 
cash prize of $15 for every auto- 
repair hint accepted for publica- 
tion each month in “Hints from the 
Model Garage.” 

Describe your idea as complete- 
ly as you can in words. Add a 
pencil drawing, or shoot a photo, 
if you feel that this will make it 
more easily understood. Address 
your entry to Model Garage Edi- 
tor, Porutan Scrence, 355 Lex- 


To keep your garage floor clean, build this 
simple pan for catching grease drippings. 
From one-by-one stock, cut two 7 and 


two & legis Foon 2 fanie Biase: the ington Ave., New York’ 17, N.Y. 
comers with plywood, and staple on an 
inexpensive plastic dropcloth. SOS COCEE POT CR CER ORTON 
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stop better 


When you want your Chevrolet to stop like new again, 
ask for GENUINE CHEVROLET REPLACEMENT PARTS 


When you need new brake linings for your Chevrolet, doesn’t it make sense to get 
the kind that were on your car when it was new? That means genuine Chevrolet 
replacement linings, built especially to restore your Chevy's original reserve of 
safe, straight-line stopping power. And because they're formulated to Chevrolet's 
high quality specifications, you know they'll give you long, dependable service. 
(Chevrolet linings are bonded to the shoes; there are no rivets that can possibly 
damage the drums.) Like all genuine Chevrolet parts, they're readily available at 
your Chevrolet dealer's and at leading independent garages and service stations. 
Chevrolet Division of General Motors, Detroit 2, Michigan. 


LOOK FOR THIS SIGN 


CHEVROLET 


TT PAYS TO KEEP 
‘YOUR CHEVY THE 
CHEVY-EST 
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Gus Matches Wits with 


By Martin Bunn 


ee US WILSON,” Silas Barnstable 
called as he walked through the 

( : doorway of the Model Garage. 
“I want to ask you a question.” 

Gus tightened the last of the plugs he 
was installing and tumed to greet the 
town’s most notorious skinflint. 

“Good morning, Silas,” he called cheer- 
fully. “Be with you as soon as I wipe my 
hands.” 

“Won't do you no good to clean those 
slippery fingers of yours,” Barnstable 
snapped. “You'll not dip them into my 
pocketbook.” 

“Wouldn't risk getting them caught in 
that mousetrap you keep in there,” Gus 
countered good-naturedly. “What's on your 
mind?” 

“I read in a book about how some feller 
stopped a leak in his radiator by putting in 
oatmeal. Now, you give me a straight an- 
.swer. Will it work?” 

“As a matter of fact, it has ~worked,” 
Gus replied. “But just as often, the oatmeal 
clogged the whole system. You ought to 
let me take a look at the radiator now. 
It'll cost you five times as much to get the 
radiator cleared after you feed it mush.” 

“Didn't say I was going to feed it mush,” 
said Barnstable, glaring. “I just wanted to 
hear what you had to say about oatmeal 
before I spent good money to get the leak 
fixed over at the Discount Repair Shop. The 
prices they advertise are half what you 
charge, Wilson. Besides, I don’t need a 
fancy mechanic to fix a little leak.” He 
turned to leave and bumped into Gus’s 
assistant, Stan Hicks, almost knocking two 
containers of coffee out of Stan’s hands, 

“Hmmph!” Barnstable sniffed. “No won- 
der your prices are so high. The customers 
have to pay for your coffee breaks.” He 
walked to his car and drove off, leaving 
a trail of water on the road. 

“What's the old miser been trying to get 
for nothing?” Stan asked. 

Gus told him, and Stan laughed heartily. 
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“Wait till those sharpshooters at the Dis- 
count Shop finish with him. He'll be back 
begging us to take his money.” 

“I wouldn’t say that,” said Gus. “But I'll 
bet we haven't seen the last of him. Let's 
have our coffee and get to work on this 
brake job.” 


Several days passed before Gus's pre- 
diction came true. The sound of a horn 
honking impatiently outside the shop an- 
nounced Silas’ return, Great clouds of steam 
billowed from beneath his car. 

Stan was alone in the shop. “So, you did 
it anyway,” he called as Silas drove in, 
“You went ahead and put oatmeal in your 
radiator after Gus warned you not to.” 

“Didn't do any such thing,” Silas shouted 
over the hissing steam. “She started boiling 
on the way over here and there wasn’t 
any place I could stop to get water.” 

“Thought you were going to get it fixed 
at the Discount Shop,” Stan shouted back. 

“No sirree!” Silas exclamed. “Those rob- 
bers over there wanted to put in a new 
radiator for $59. Told me there wasn't 
much sense in trying to fix up a sieve like 
this.” 

“So now you've brought your troubles 
back here.” 

“No such thing!” Silas answered. “I went 
home and did a little detective work my- 
self and”—he beamed proudly—“I've found 
the trouble. Bring a light and I'll show you 
what to do.” He raised the hood. The steam 
had subsided, leaving a pool of water be- 
neath the car. 

Stan hung a trouble light on the upraised 
hood and Silas pointed to a thin line of 
rust originating at a point about halfway 


up the radiator. “There she is. Now, you 
you fix that and nothing else,” he ordered. 
Stan inspected the area. “Looks like a 


leak, all right, Silas,” he said. “But I don’t 
see how you could lose so much water 
from a pinhole like that.” 

“Stop trying to make a big job out of a 
little one,” Silas grumbled. “What's the 
cheapest way to fix it?” 


CONTINUED 


a Miser 


Good thing I didn't pay 
you,” roared Silas. “Can't 
aman find an honest 

mechanic any more?” 
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Springtime Tips for 
>. i 


for round-the-block spins 


TUNE UP WITH AC SPARK PLUGS FOR FULL POWER AND 
ECONOMY — Winter weather likely has taken its toll of engine 
vitality, especially ignition parts. That's why a spring tune-up alone 
is not enough. Your car needs new AC Fire-Ring Spark Plugs, too, 
if you are to get smoother pickup, greater economy, and peak 
performance this summer. Only ACs have the self-cleaning Hot Tip 
to help give more mileage and increased power by keeping power- 
robbing deposits from forming. For superior performance, insist on | 
AC Fire-Ring Spark Plugs. They’re best for all cars. 


Carefree Summer Trips 


...and turnpike travel 


INSTALL A NEW AC OIL FILTER FOR SMOOTHER ENGINE 
PERFORMANCE — Flush winter-worn, dirt-laden oil from your crank- 
case and fill with your favorite brand of fresh, clean oil. Then keep 
it clean with a new AC Oil Filter—the oil filter that’s standard 
equipment on all GM cars. When you buy AC, you get the oil filter 
that’s specifically designed for your car, whatever its make and 
model. You get the best in continuous en protection with AC’s 
positive filtering action because it removes harmful grit and abrasives. 
Remember, the cleaner your oil, the smoother your car’s performance. OIL FILTERS 
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“Well,” Stan said thoughtfully, “the right 
way would be to remove the radiator and 
solder it, but maybe I can save you some 
money with an old boilermaker’s trick.” 
He went to the bench and, after a few 
minutes, returned with a long, slender 
bolt, a nut, several washers, and two pieces 
of rubber cut from an inner tube. He slipped 
a washer and a rubber disk on the bolt, 
passed the bolt through the radiator core 
where the leak appeared to originate, and 
put the second rubber disk and washer on 
the end of the bolt protruding through the 
opposite side of the radiator. Then he 
tightened the nut, squeezing the rubber 
firmly against both sur- 
faces of the radiator. 
‘There, that ought to 
do Stan straightened. 
“The pinhole’s still there, 
but the rubber has sealed 
both ends of the core so 
the water can't escape.” 
He dragged a hose to the 
car and filled the cooling 
system. 

Silas inspected the re- 
pair carefully. “See, I told 
you,” he cried jubilantly. 
“There's no leak now.” 

Stan wrote out a bill. 
“That'll cost you just 75 
cents,” he said, 


“Seventy-five cents for  sarqutids' poproy-omy 
10 minutes’ work!” Silas gazo uv jo 99ej oq, 
complained. “Bet you 


could've done it in five if you'd wanted to. 
Anyway, I'm not paying till I'm sure you've 
done a good job.” He started the engine 
and drove out. 


When Gus returned a short time later, 
Stan was still outraged. He blurted out a 
full report, waving the bill. 

Gus cautioned his assistant, “Careful, 
Stan, or you'll boil over. I thought you 
knew Silas well enough not to let yourself 
get all worked up.” 

“Can't help it, Gus. I hope his hood 
blows off next time.” He had hardly fin- 
ished the sentence when a loud hissing and 
clouds of steam filled the garage entrance. 
Silas drove into the shop, killed the engine, 
and stepped out of the car, shaking a 
knobby fist at Stan. 

“Good thing I didn’t pay you,” he roared. 
He turned to Gus. “Can’t a man find an 
honest mechanic any more? Don’t know 
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What's this a photo of? 


“saysng awos Suour payng-jey, 


what this town’s coming to, what with 
thieves charging 75 cents for a 10-cent 
bolt that didn’t even do the job.” 

Stan jumped forward, jaw thrust out. 
“Isn't my time, the tools, and this shop 
worth anything?” 

“Here, hold on, you two,” Gus inter- 
vened. “There's a’ misunderstanding here 
or my name isn’t Gus Wilson.” 

“Your name'll be mud if you don’t tear 
up the bill this amateur mechanic made 
out for me,” Barnstable bawled. “Him and 
his boilermaker’s tricks!” 

“I fixed his radiator just like he asked 
me to—the cheapest way possible.” Stan 
glared at Silas. “Can't 
blame me if he wouldn't 
let me check the entire 
cooling system.” 


Gus raised the hood and 
inspected the repair Stan 
had made. “Silas,” he 
said, “you still owe 75 
cents. Stan did a fine job 
on that repair. There's no 
wetness around it and the 
radiator seems perfectly 
sound otherwise. Let's 
call a truce while we try 
to find the real cause of 
your trouble.” He turned 
to his assistant. “Start the 
engine while I fill the ra- 
diator.” 

Gus twisted the pres- 
sure cap on tightly after bringing the water 
level even with the filler neck. He called to 
Stan, “Keep her idling until she reaches 
normal operating temperature.” 

Making conversation while the engine 
warmed up, Gus said to Silas, “I hear they 
wanted to replace your radiator for $59 
over at the Discount Repair Shop, instead 
of repairing it.” 

Silas didn’t reply, and the next five min- 
utes were spent in silence until Stan called 
out, “Okay, she’s warm.” 

Except for a few random drops of con- 

densed steam still dripping from the radiator 
frame and front-end linkage, there was no 
sign of a leak from under the front of the 
car. 
Gus walked around to one side, and then 
suddenly turned to Silas. “Are you still 
saving your antifreeze in gallon jugs from 
year to year?” 

Silas smiled disdainfully. “Yes, but that 


CONTINUED 
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ONLY ARMSTRONG TIRES 
CAN SAVE YOUR LIFE 


with “Ounce of Prevention’ Safety Discs! 


eS 


Plus New 

Wide-Track Tread 
gives you up to 

10,000 more safe miles 
than ordinary tires! 


PATENTED ARMSTRONG SAFETY DISCS NEW WIDE-TRACK TREAD... DOUBLES THE 
KEEP TREAD RIBS OPEN . .. READY TO RUBBER WHERE TIRES WEAR MOST... GIVES. 


GRIP THE ROAD TO SAVE YOUR LIFE! 


Only Armstrong Tires have Safety 
Discs between the tread ribs. These 
dises keep tread open — always 
ready to grip — no matter how hard 
you brake! But ordinary tires, without 
Safety Discs, can squeeze shut, go 
smooth, and suddenly — you skid! 
So get Armstrong Tires — they grip 
the road to save your life! 


YOU UP TO 10,000 MORE SAFE MILES ! 


Ordinary tires have narrow outer ribs 
—where tires wear most. But new 
Wide-Track doubles the width of the 
outer ribs—adds as much as 10,000 
more SAFE miles to the life of your 
tires. Get this extra mileage, at no ex- 
tra cost, only with Armstrong Tires. 
See the Yellow Pages for your nearest 
Armstrong dealer, 


You can’t buy a better tire... to save your life... than ARMSTRONG! 
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has nothing to do with it. Charlie Grimm 
down at the gas station tests it free after 
I pour it in each fall. It always checks out 
for about 10 below zero, Been using the 
same stuff for four years.” 

“Still saving the pennies to spread the 
dollars,” Gus remarked dryly. 

“Me?” Silas snorted. “Keeps its strength 
because I drain it back into the jugs at 
first sign of spring. Good thing I drained 
it a couple of weeks ago, or I would've lost 
it all with this leak.” 

“I thought so,” Gus said as he rolled 
beneath the car on a creeper. “Here’s the 
trouble, Silas, and you've caused it your- 
self.” He called to Stan, “Cut the engine 
and toss me a hammer, a punch, and a 
freeze plug to fit this model.” 

Stan handed Gus the tools and a thin 
metal disk about the size of a silver dollar 
as Silas leaped to protest. 

“Goldang it, Gus Wilson, are you trying 
to tell me I let my engine freeze? I told 
you before that it was definitely protected 
all winter.” 

Gus ignored him. The sound of light 
hammer blows against metal came from 
beneath the car, followed immediately by 
the gurgle of water running onto the shop 
floor. 


Gus appeared, holding a metal disk 
impaled on the punch. The disk was rusted 
through; it was obvious that the punch had 
pierced it with little effort. 

Silas looked at the water rushing across 
the floor to the storm drain, then scrutinized 
the rusted disk. “What have you done to my 
car?” he demanded. “And what in tarnation 
is that thing?” 

Gus handed the disk to Silas. “It’s a 
freeze plug,” he explained. “There are six 
of them pressed into core holes cast in the 
lower part of the engine block. For your 
sake, 1 hope the other five are in better 
shape than this one. Some of them are hard 
to reach and, believe me, they can take 
hours to replace.” 

“But I told you,” Silas argued. “The 
engine never froze.” 

“Didn’t say it did.” Gus held up the 
new disk. “See how thin this metal is— 
about a sixteenth of an inch. Your foolish 
economy protected the engine against 
freezing, but stopped there. You tell him 
Stan,” said Gus, grinning. “I haven't got 
the heart.” 

“That old antifreeze gave no protection 
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against rust. After the first winter's use, 
the rust inhibitor in the antifreeze exhausted 
itself.” Stan spread his hands wide. 

‘From then on, corrosion ran wild with 
nothing to check it. It’s fortunate that 
these disks rust through before the block 
is badly damaged. They give a word of 
warning to the wise,” finished Gus. 

“But why did you call them freeze plugs?” 
Silas persisted. 

“Because they've been called freeze plugs 
for years,” Gus answered. “When those 
early thick-walled engines froze solid in 
winter, mechanics noticed that the ice often 
pushed these plugs right out of their seats 
the same way frozen milk sometimes pushes 
the cap an inch or two above the bottle. 
As a result, they were misnamed freeze 
plugs and the name stayed with them. 
Technically, they're called core-hole plugs, 
since they're used to close the holes that 
result from casting the water passages in- 
side the block. In today’s light engines, they 
have little if any value as protection against 
damage caused by freezing.” 

Gus got back on the creeper. “I'll drive 
this new plug in place; then we can refill 
the cooling system. But this time I suggest 
you add a can of rust inhibitor to the water. 
It'll arrest corrosion in the other disks before 
they develop leaks.” 

“I think Il take a little walk,” Stan 
whispered to Gus. “I don’t want to be 
around here when you hand Silas the bill 
for this little job.” 

“Just for that, you can give him the bill. 
Add $3.50 for installing the freeze plug 
and a dollar for the inhibitor to the 75 cents 
he owes for the radiator repair.” Gus hastily 
retreated to safety under the car. 

Stan hadn't finished tallying the tab when 
Silas handed him a five-dollar bill and a 
shiny new quarter. The old gent was 


ra 
‘Wha—what's got into you?” Stan asked. 
“You almost look happy.” 

Gus finished installing the freeze plug 
and reappeared just as Barnstable, a picture 
of gracious dignity, replied, “Of course I’m 
happy. The other day I nearly had to buy 
a radiator for $59. Today, I had my car 
expertly repaired for less than one-tenth that 
amount, and got an education to boot. Any 
day that I can save better than 90 percent 
is a very good day. 

Gus and Stan Cechaged glances, sighed, 
and threw up their hands. 

Barnstable had scored again. an 


at 


AL 


ey Som 


2 Mortar’ 's;new Sizzles gn 


A new breed of scat! 


Note the sleek, racy design of Mercury's 
newest hardtop: the 1963’ Marauder. Aero- 
dynamic styling cuts air resistance, takes full 
advantage of Mercury's brilliant new V-8's. 

No matter which Mercury V-8 engine you 
choose, you get brilliant performance! A big 
390V-8 is standard on the Marauderhardtop 


FACTS ON SUPER MARAUDER 427 V-8: Displacement: 427 cu. in. « 4.23 
bore x 3.78 stroke » 425 hp @ 6000 rpm + 480 Ib-ft torque @ 3700 


rpm » dual 4-barrel carburetors « compression ratio 11.5:1 » mechan- 
ical valve lifters = fully synchronized 4-speed stick shift transmission. 


COMET + METEOR + MERCURY; PROOUCTS OF moron com 


FOR 60 YEARS THE SYMBOL OF DEPENDABLE PRODUCTS. 


model. On S-55 bucket-seaters, the standard 
engine isa 4-barrel Super Marauder 390V-8. 
Optional engines range up to a 427 V-8. 

Marauder transmission choices include 
multi-drive Merc-O-Matic and 3- and 4-speed 
fully synchronized manual shifts. Looking for 
a top performer? See your Mercury dealer. 


Infrared—Quick, New 


Home 


Cure for Cracked Asphalt 


(Continued! from page 170) 


ways, it becomes an area patcher for holes 
up to 2’ across, 

Hot roller. This is a more specialized 
type of patcher. It combines an 18”-wide 
roller with an infrared bummer. The burner 
heats the roller, which in tum heats the 
asphalt. The roller is ideal where repair 
areas are large—a big driveway, tennis 
court, or patio floor. But since the roller’s 
burner warms the asphalt indirectly, it 
doesn’t work a cure quite as fast as patch- 
ers that apply heat directly. 

Once fused, cracks should stay sealed 
for the lifetime of your asphalt. Old sub- 
surface problems may cause new cracks, 
but seldom do they reopen a crack that’s 
sealed by infrared. Moreover, neither 
rainy nor freezing weather will stop you 
from using a patcher, as it often does with 
other asphalt-repair methods, Infrared rays 
dry out potholes, thaw ice-filled cracks, and 
are fully as effective in wet weather as in 
dry, winter or summer. 

Repairing cracks. Short-run, _ hairli 
cracks (!4” or narrower) need 
only a ” or so deep. The cure is quick 
and easy: Simply set a narrow-width 
crack-fuser over the crack and hold the 
burner a few inches above it. When the 
asphalt begins to fume and appears to be 
crawling, the patcher is removed. The 
softened asphalt is then screeded level 
with a board and rolled or tamped smooth, 
And that's that. 

Wider cracks should be opened up with 
a chisel or screwdriver and new dry-mix 
asphalt (the kind that comes bagged and 
ready to use) worked into the opening. 
First, enlarge the crack to about twice its 
original width. Then rake and tamp in the 
dry mix. Screed the new mix even with 
the surrounding asphalt. Tamp it once 
more. Finally, administer the infrared 
treatment. 

The rays bond the old asphalt with the 
new and make a smooth, permanent repair. 
Usually one to two minutes’ heat over a 
filled crack is enough. The repaired crack 
may at first appear blacker than the sur- 
rounding, weathered surface, but it will 
gradually blend with the rest in three to 
six months. There’s no need to uproot 
weeds and grass first since the patcher 
will burn them out for you. 

Repairing potholes. These take a bit 
more doing because the area is larger and 
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you'll need to do more careful filling. 
Select a patcher whose bumer area (actual 
burner dimensions) is large enough to cover 
the pothole completely. You can repair a 
pothole with a smaller patcher by making 
several passes over it, but you'll find that 
heating it in sections makes screeding and 
leveling more difficult. It’s a lot easier to 
use a machine that will cover the whole 
damaged area at one time. 

Potholes vary considerably in depth. 
Some are merely surface depressions, while 
others, long neglected, may reach clear to 
subsoil. Shallow holes—less than 2” deep 
are no problem. Simply fill them level 
with new dry-mix asphalt, tamp, and ap- 
ply the patcher. Be sure that the filled 
spot is level with the surrounding surface 
after the fusing and final tamping, You 
may find that the softened asphalt has 
settled somewhat under the tamping. In 
this case, spread on some additional dry- 
mix asphalt and repeat the fusing. 

Holes deeper than 2” take more care 
~ause the patcher's heat penetration is 
limited to about 2”, Here, the filling must 
be done in stages, a layer at a time. Each 
layer should be no thicker than 2” and 
should be thoroughly tamped and fused be- 
fore you add the next layer. If you do all 
the filling at one time, you'll merely fuse 
the top 2” and the material undemeath 
may settle later and cause a new break. 
For the same reason, whenever a hole goes 
all the way down to the ground, the soil or 
rock base should first be firmly compacted. 

Leveling humps. High spots in an asphalt 
drive, while not as objectionable as holes, 
cause rain water to pool and disrupt the 
driveway's built-in drainage pattern. 

To knock down high places, heat them 
with a large area-type patcher until the 
asphalt is soft, then trowel or screed off the 
melted asphalt Jevel with the surrounding 
surface. Compact the area and reheat it to 
fuse the repair permanently. On very high 
humps, you may have to be careful not to 
thin the asphalt surface too much or go all 
the way through it by scooping off the top. 
In this case, it may be necessary to re- 
move all the asphalt first and level off the 
hump under it before putting down a new 
asphalt surface. As in patching potholes, 
it’s best not to attempt a surfacing job 
that’s bigger than the patcher can handle 
at one time. an 


TRIMS TRIMMING TIME! In corded products, 
two B&D Hedge Trimmers, each cuts a 13” swath 
in a sweep of your arm. Light, easy one-hand con- 
trol to reach the tough spots. Right or left hand 
Powerful, air-cooled motors. 


ndles. 


GOODBYE BACKACHE! Say so-long to tedious 
hand clipping with a B&D Lawn Trimmer. Perfect 
for cutting around flower beds, fences, trees, 
walks, hard-to-reach spots. Scythes down trouble- 
some weeds. Light (only 5% Ibs.), yet powerful. 


We challenge you to find 
an easier, quicker way 
to get your lawn and 
garden chores over and 

done with this weekend. 


g @) Black « Decker: 


CHECK YELLOW PAGES “Tools-Ele 
nearest B&D dealer. Send 25c for 180: 
“How to Choose and Use Power Tools” to: 
Black & Decker Mfg.Co.,.Dept. P043, Towson4, 


CORDLESS, OF COURSE! World's first, B&D's 
Cordless Hedge Trimmer has nickel cadmium 
Power Pack in handle that delivers enough power 
to trim an average hedge 3 feet high and 200 feet 
long! No cords, generators! Recharge overnight. 


TWO FOR YOUR MONEY! B&D's combination 
Lawn Trimmer & Edger takes the groans out of 
gardening. You walk erect as you TRIM grass or 


weeds. Turn two 1g nuts and the head, and 
you're EDGING around walks, patios, driveways. 


Marina City 
(Continued from page 85] 


two 16-column rings: an inner ring 47 
feet in diameter, and an outer ring, of dia- 
mond-shaped columns, 109 feet in diameter. 
Sixteen reinforced-concrete beams span from 
the inner core across the inner ring of col- 
umns to the outer ring. Ramps and bal- 
conies extend 10 feet beyond the other 
columns to give each tower a total outside 
diameter of 128 feet. 

Climbing cranes. The Linden crane used 
atop the core of each tower was invent 
eight years ago by Ellis Linden of Vasteras, 
Sweden, and first used in this country in 
1960. The model used at Ma City 
weighed 18 tons, had a radius of 95 feet, a 
capacity of 8,000 pounds, and cost $35,000. 
The base of the crane rested on an interior 
floor of the core, usually two or three floors 
below actual construction, with 
an additional four floors. According to Ber- 
told Weinberg, resident engineer, the crane 
made possible a concrete-constru 
in each tower, of a floor a day on the core 
walls, half a floor every day on the parking 
ramps, and a full floor every other day for 
apartment floors. 

On the Marina City project the interest 
on money invested in real estate and devel- 
opment was said to amount to $500 a day. 
Time was costly, and the contractor, James 
McHugh Construction Co., worked out a 
carefully detailed 48-hour construction cycle 
that resulted in substantial savings. 

With the schedule calling for one apart- 
ment floor every day in one tower, construc- 
tion crews performed the same tasks every 
day at the same time—one day at one tower, 
the next day at the other. 

Concreting started at six a.m. By noon, 
surveyors laid out the next floor on the new 
concrete. At two p.m., ironworkers began 
erecting reinforcing steel. Concreting was 
done by four, At five, carpenters came on, 
followed during the night by. electrical- 
layout crews and ironworkers. At six a.m., 
another electrical crew did piping work 
and ironworkers reinforced the slab, and 
concreting of columns and slabs for the next 
floor would begin. It took time to work all 
the crews into the cycle, but once achieved, 
the schedule was maintained regularly for 
more than three months with only occasional 
delays caused by weather. 

Saving time and money. The use of 
fiber-glass forms for walls, columns, beams, 
and slabs proved to be economical in mate- 
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rial cost-$4 to $5 per square foot for core 
forms, $1 per square foot for slab forms (be- 
cause they were re-used many times). Core 
forms 9 feet high (for floor-to-ceiling heights 
of 8% feet) were re-used 67 times— until the 
cores were topped out. Fiber-glass also cut 
labor costs. The forms could be handled 
easily in large, lightweight sections and re- 
quired simplified shoring. They impart such 
a smooth, flawless surface that much of the 
concrete in Marina City is left exposed. 

Crushed-stone concrete was used in all 
the vertical members, columns, and walls, 
Lightweight concrete was used for 3 
zontal framing, beams, and five-i 
floors of ramps and apartments, With stand- 
ard concrete, thicker slabs and beams would 
have been necessary, and the added dead 
weight would have required bigger beams, 
columns, and caissons. Conventional steel 
framing, with suspended ceilings, might 
have called for much as 18 inches more 
in floor-to-floor heights. With 60 floors, that 
would have added 90 feet to the overall 
height of each tower, and would have in- 
volved the added cost of 60 feet more of 
window wall, 90 feet of plumbing lines and 
elevator travel, plus larger caissons and 
bigger pumps to raise water to the top 
floors. Lightweight concrete and the elimina- 
tion of ductwork made possible 60 stories 
with a height that usually yields 40 stories 
when steel framing is used. 

Marina City set a record as the world’s 
tallest reinforced-concrete structure (588 
feet, not including its 437-foot TV broad- 
casting antenna), and it has also set some 
precedents. New residential building projects 
have followed its lead to the long-neglected 
downtown area of Chicago, and both 
Detroit and Denver want Goldberg to de- 
sign a similar round city-within-a-city as 
a step in restoring their downtown areas. 

When Goldberg described to his mother- 
in-law the central-city planning he envi- 
sioned in Marina City, he went through a 
lengthy explanation. She listened, then 
summed it up brightly. “Oh, that’s what we 
used to call ‘living above the store.’” 

The first eager tenants moved into Marina 
City last October before floors above and 
below them were finished. The entire proj- 
ect will be completed late this summer and 
all apartments occupied, confirming Gold- 
berg’s belief that people want to “live above 
the store”—if they can do it in style. HM 
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NEW DEWALT POWER SHOP* SAVES YOU 
HUNDREDS OF D@LLARS IN POWER TOOLS 


With Minute-Magic Changeovers, this handsome DeWalt Power Shop 
becomes 15 power tools in one—gives you professional results faster and 
easier. DeWalt’s power, capacity and flexibility make it a never-ending 
pleasure for you to build things for the family from a hutch cabinet to a 
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Does Your Handwriting Give You Away? 
[Continued from page 206] 


(writing) motions. . . . The manic depres- 
sive has an exaggerated size and direc- 


tion, moves slowly and rhythmically. The 
schizophrenic shows a severe conflict be- 
tween the contracting and releasing writ- 
ing strokes . . 
rhythm.” 

Perl, former chief clinical psychologist at 


. resulting in a deteriorated 


barracks, also maintains that handwriting is 
valuable in judging emotional stability, i 
pulsiveness, and aggression. 

Psychologist Thea Stein Lewinson, former 
researcher at New York's Psychiatric Insti- 
tute and now graphological consultant to St. 
Elizabeth's Hospital in Washington, D.C., 
affirms that paranoia, schizophrenia, and 
other mental ills show up in handwriting 
months, even years, before obvious clinical 
signs. 

Physical ills. Sickness leaves its mark on 
handwriting, too, according to a recent ar- 
ticle by psychiatrist and neurologist W. G. 
Eliasberg in the medical magazine Geri- 
atrics. Herry O, Teltscher, handwriting con- 
sultant to the War Department's Military 
Intelligence Division during World War Ii, 
agrees, 

“Brain tissue is especially sensitive to any 
lowering of oxygen,” states Teltscher, now 
a practicing psychologist. “Heart disease, 
circulatory ailments, tumors—any physiolog- 
ical condition which changes the amount of 
oxygen the brain gets—will influence hand- 
writing in a special way and give an early 
record of pathological dangers.” 

The most astounding claim of diagnostic 
graphology is that it detects cancer. After 
three decades of research, graphologist Al- 
fred Kanfer says he has proved that cancer 
changes writing. Kanfer, now a research 
assistant at New York's Handwriting Insti- 
tute, Inc., a foundation studying graphol- 
ogy, explains his extraordinary findings 
this way: 

“For some reason—no one knows if it's 
a toxin, a chemical, or something called host 
reactions—cancer distorts microscopically fine 
portions of the writing in a special pattern. 
Find this pattern and you've spotted can- 


cer. 

Though Kanfer has had no formal medi- 
cal training, the New York Hospital for Joint 
Diseases, private benefactors, and several 
insurance companies were impressed enough 
with his work to finance his research and 
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supply writing samples of tens of thousands 
of cancer patients. Statistics published in 
1958 indicated the test had an 80-90- 
percent accuracy, and was even more 
effective when the patient was under 60. 

False hypotheses? Kanfer has his critics, 
too. Many cancer researchers say his studies 
aren't conclusive, that he’s working under 
false hypotheses and that his methods aren’t 
scientific. The question may be settled once 
and for all when New York's Memorial Hos- 
pital for Cancer and Allied Diseases pub- 
lishes a near-finished report dealing with the 
latest findings on the Kanfer test. 

Though the Memorial Hospital report 
may soon decide Kanfer's claims, other 
handwriting analysts have plenty of objec- 
tions to answer before they've proved their 
point. Albert Osborn, one of the country’s 
leading handwriting-identification experts 
and examiner of forged documents, raises 
this criticis 

“Handwriting analysts assert that vertical 
writing indicates something about person- 
ality,” says Osborn. “Yet, for 15 years ver- 
tical writing was taught in our schools and 
probably over 150 million people learned to 
write that way. Vertical writing and other 
traits indicate school training, not char- 
acter.” 

Dr. James H. Ricks of The Psychological 
Corporation in New York City comments: 
“Handwriting is a form of behavior and as 
such may reveal general characteristics of 
a person, Usually, however, these are ob- 
vious characteristics that can be easily 
observed other ways. Graphologists’ claims 
to assess subtle qualities like honesty or 
determination have not been supported by 
the kind of critical test customarily given to 
other psychological measurement methods.” 

Other foes of graphology hold that ana- 
lysts try to meet the subject and get insights 
into his personality from his movements, 
way of dressing, and manner of speaking, 
and that the wording of a “character analy- 
sis” is usually so vague that it would fit any- 


ly. 

For the defense. Handwriting analysts 
have reasonable-sounding answers to most 
objections. But there's one criticism they ad- 
mit they’re hard pressed to answer: Where 
is the scientific proof that graphology really 
works? 

“Sure, handwriting tells something,” says 
Dr. James Farr, psychological consultant to 
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You have a big investment in wood 


Protect it! 


Beautify while you protect—with P.A.R.™ 
This penetrating water-repellent lets nat- 
ural beauty of wood show. In 4 colors and 
clear. Costs less than paint, both as first coat 
and in maintenance. Keeps wood dry, pre- 
vents staining. Cannot blister, peel or craze. 
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Does Your Handwriting Give You Away? 
management and industry. “A person who's 
excited will write more illegibly than when 
he’s calm. But there's no proof that some- 
one’s writing expresses his complete person- 
ality.” 

Graphologists have long verified their 
claims by empirical evidence—i.e., proof by 
case history. In 1860 a French priest, Abbé 
Michon, became interested in handwriting 
and personality. He collected hundreds of 
writing samples from people who were 
known to have such character traits as 
courage, honesty, deceit, etc., in common, 
After studying these samples, Michon found 
that each group made a similar writing sign 
or combination of signs such as wide letters, 
large loops, or high T bars. He concluded 
that these writing signs in his control groups 
were caused by their common personality 
characteristic, assumed that they indicated 
this personality trait for everybody, cata- 
Jogued hundreds of such writing signs— 
and launched handwriting analysis. 

Since then, Michon’s followers have col- 
lected enough evidence in support of his 
theory to make graphology a respected sci- 
ence in Europe. Many universities, including 
the Sorbonne, the University of Hamburg, 
and the University of Zurich, teach graph- 
ology. Often, it's admitted as evidence in 
court cases. 

But most American psychologists aren't 
satisfied. They want proof that handwriting 
analysis is a science, not just educated guess- 
work, 

A license for graphologists? Grapholo- 
gists admit that graphology teems 
frauds. They are trying to clean house, es- 
tablish licensing systems such as European 
countries have. A handwriting analyst, they 
say, must have years of training in psychol- 
ogy or psychiatry, and they become 
when confronted with a book purporting to 
teach handwriting analysis in 10 easy les- 
sons. “Practicing graphology after reading 
one of these books,” a handwriting expert 
told me, “is like attempting surgery after 
skimming through a first-aid pamphlet.” 

What does graphology’s future lo 
Right now, more young psychologists than 
ever are studying and doing research in 
For many older psychologists, cautious curi- 
osity has replaced scorn. But it will probably 
be some years before we know whether 
graphology will prove itself, or go down as 
another dud that fell by the scientific way- 
side. an 
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1963 SAAB... built so well 


SAAB ENGINE, an economical, quiet three-cylinder, 
two-stroke valveless unit, employs Schniirle principle 
of charging through the crankease. Simple, efficient 
design produces all the power of 6 cylinders with only 
7 basic moving parts, eliminates 108 points of friction, 
wear, potential trouble. Engine proved in world-wide 
competition driving victories, and by the many SAABs 
which have delivered low 

past the 100,000-mile mark, 


SAAB FRONT WHEEL DRIVE transmits engine torque 
directly to front wheels. The result is extraordinary 
directional stability and handling ease under all road 
conditions, plus outstanding traction around corners, 
over icy, wet, or muddy patches, and snow. Front 
wheel drive and carefully calculated understeering pro- 
vide best possible high speed roadability and safety. 
Other advantages: more comfort (because there is no 
driveshaft hump) and more trunk and interior space. 


SAAB BODY SHELL is designed and wind tunnel tested 
for best possible aerodynamic efficiency. Full belly pan 
further reduces wind resistance and subdues road 
noise, Result: increased economy, better performance, 
excellent stability—even in cross-winds of gale force. 
Moreover, body shell is virtually uncrushable, com- 
bining 18- to 20-gauge steel (thicker than most Ameri~ 
can care) and rigid unitized construction for optimum 
ety. 


that it has a 24,000-mile/24-month written warranty* 
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Take a Critical look at 
SAAB engineering 


Aircraft reliability and performance 
standards are blended with an entirely 
new approach to over-all automotive 
design in the Swedish SAAB 96. This car 
was built to be better, not different... 
built by one of Europe's leading aircraft 
manufacturers... built for those who 


enjoy mechanical excellence, technical 
uniqueness, and extraordinary crafts- 
manship. 

A critical look at all the facts and 
specifications will prove that the new 
SAAB 96 is unquestionably one of the 
world’s best engineered cars. 


"Engine, transmission (3- oF 4-speed gear box available), and differential have a written warranty for 2 years or 24,000 miles. 


1ST OVERALL WINNER—MONTE CARLO RALLY, 1962-1963 


Motors, Inc., Dept. 604, 405 Park 
Avenue, New York, New York. 
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22 other valuable prizes 
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these Lone Star dealers! 
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1-in-14 chance to win. Look for his “‘Lucky Punch” 
prize board... where you may win one of these 
handsome new Lone Stars (three given away na- 
tionally) or one of 22 other sport prizes at each 
dealership. 

There's absolutely no purchase required to play 
the “Lucky Punch” game, Entries limited to the 
first 294 adults (one per family) at each dealer- 
ship. Simply leave your name and select a punch 
‘on the board under the Lone Star model you like 
best. First come, first served. 
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Metal Detectors . . 


Can They Spot Treasure? 


[Continded from page 101] 


unit was the only model available. Some 
users still prefer them. But operating costs 
are higher; average battery life is from 75 
to 100 hours. A word of caution: Don’t 
buy a model that requires nonstandard 
batteries. You'll spend too much time 
chasing down replacements. 

Military surplus detectors? My advice is: 
Don't buy them. Batteries are often of 
special size and construction; to adapt the 
detectors to standard batteries, modification 
is necessary. Also, the military units—de- 
signed for mine detection—were made to 
locate large masses of metal. Those who've 
used them consistently say they aren't 
worth a hoot on small objects near the sur- 
face. Perhaps the biggest drawback is 
sheer size and weight. 

The single advantage seems to be price. 
I’ve seen them advertised as low as $30 
to $40. But this kind of economy can be 
expensive, 

Business or hobby? Don't buy a detector 
expecting quick, rich rewards. View it as 
recreation. If you do find a buried bonanza, 
it's a bonus, 

The first question is where to look. This 
depends on where you live. But wherever 
you are, there's good hunting close by. 
‘The difference among areas is chiefly in the 
types of objects you can find. For example, 
in the West (where I live) there's always 
a clutch of abandoned ghost towns within 
three or four hours’ drive; also, old mining 
camps, crumbling stone houses, adobe ruins, 
and historically interesting sites. 

What have I found? Not counting tin 
cans, foil wrappers, and bottle caps, I've 
unearthed a fair collection of blacksmith 
tools, iron pots, and assorted objects too 
old to identify. 

An enthusiast I_ know, who lives at 
Huntington Beach, Calif., travels the dawn 
tidelines every morning crouched over his 
detector. He carries a long-handled scoop- 
screen. When he gets a reading, he scoops 
up sand in the screen and lets it. sift 
through. The object remains, He’s got boxes 
full of old pennies—most of them worth at 
least a quarter. He finds an occasional 
watch, jewelry, rings. He’s found diamond 
rings appraised as high as $2,500. Often 
he’s hired to find a lost family heirloom. 

In the East, Civil War battlefields get a 
lot of attention from detector users. One 
fellow reports he’s been so successful in 
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finding old belt buckles, gun parts, and 
regimental insignia that other hunters fol- 
low him on the sly. He has to backtrack, 
and tum down alleys, over hills, and 
through ravines to reach his favorite hunt- 
ing ground alone. It’s standard procedure 
for him to camouflage his car with brush 
while he hunts. 

The most successful hunters—those who 
find really valuable objects—study their 
areas. They pore over old maps, town 
records, tax assessments, old newspaper ac- 
counts, and historical books. Pinpointing 
the precise location of an old hotel, a stage- 
line office, or Wells Fargo stop is a big 
advantage. 

Years ago, travelers took along their val- 
uables. They often stashed the stuff under 
the floorboards of their hotel rooms or 
buried it in open country. 

Abandoned homesites are good hunting. 
Many a recluse has died alone, leaving 
thousands of dollars hidden in walls, attic, 
or basement. Many used metal containers, 

But remember to stay out of state and 
national parks with your detector. A. stiff 
fine may be imposed for digging in these 
locations, and your detector may be con- 
fiscated. On private lands, come to an 
agreement with the owner before hunting. 
The average split is 50-50, but negotiate 
any reasonable deal. If you make a find 
before asking permission, he'll descend on 
you with the law and likely take it all! 

The hunt begins. The proper way to 
work a detector is with the head held a 
few inches from the ground. Work the 
area thoroughly in a definite pattern, Hold 
the detector head the same distance from 
the surface at all times. This avoids false 
readings caused by lifting and lowering 
the head as you walk. Walk slowly, since 
very small objects such as rings and single 
coins barely flutter the needle. 

At peak sensitivity, the detector has the 
shortest range. When it's adjusted for 
maximum depth, small objects are hard 
to locate, but large objects down deep 
show up well. On the theory that most 
valuable items are buried a foot or less, 
most users adjust for maximum sensitivity. 

There is no way to tell what you've 
spotted with the scope without digging. 
But the electronic wizardry of the detector 
will give you a big edge in any treasure 
hunt. an 
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a CRESCENT Wrench it says so 
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One adjustable wrench looks a lot like another. But not everybody takes 76 steps 
to make one adjustable wrench. The Crescent Tool Company does. It shows up 
in the longer useful life of the wrench. Make sure the name CRESCENT ap- 
pears on the handle. Then you own the CRESCENT adjustable wrench, made 
only by Crescent Tool Company. Available at 
a tea store. re CRESCENT © 
CRESCENT TOOL COMPANY, JAMESTOWN, NEW YORK A Division of Crescent Niagara Corporation 
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Should You Change Your Job? 
[Continued on page 111] 


spare time, at your own pace. More than 
300 subjects are offered: aeronautics, air 
conditioning, automation, computers, con- 
struction, electronics, foremanship, gas en- 
gines, instrumentation, mathematics, radar, 
surveying and mapping, tool design and 
toolmaking, welding, wiring, woodworking, 
and so on. You can get a list of accredited 
schools from the National Home Study 
Council, 2000 K St. N. W., Washington 6, 
D.C. (Some reputable schools, however, 
have not requested accreditation.) 

Studying at home demands sustained will 
power, but if you stick with it, you do get 
ahead. Poputan Sctence’s own survey [see 
“Plain Facts about Correspondence Schools,” 
Feb. and March, 1958] showed that almost 
everyone who finished his course got raises 
or promotions or both. In my own town, a 
man who had been working in a nearby 
factory studied drafting in his spare time; 
he doubled his pay. In Texas a toolmaker 
completed his course and was made fore- 
man. In Maine a loom fixer studied to be 
a supervisor and won the promotion, An 
Illinois printer, fearing the results of tech- 
nological change, studied business manage- 
ment; instead of moving out, he moved up 
—to become assistant to the vice-president. 

Don't overlook technical institutes. They 
offer classroom and laboratory instruction— 
often at night—for engineering aides, lab 
assistants, draftsmen, electronic technicians, 
auto mechanics, and many others. Similar 
courses are given by junior colleges and uni- 
versities in many cities. You can get a list 
of accredited technical-institute programs 
from the Engineers’ Council for Professional 
Development, 345 E. 47th St., New York 
17, N.Y. (It costs 25 cents.) 

Vocational high schools often offer adult 
training at night. Your county superin- 
tendent of schools can refer you to one 
near you. At the Bergen County Vocational 
and Technical High School, Hackensack, 
N.J., eight jobs are available to every grad- 
uate, says the principal. 

You may even be able to get free train- 
ing (plus a living allowance) through such 
government plans as the New Manpower 
Development and Training Act. On. this, 
check with your local state employment 
office; it decides what skills are needed in 
your area and selects the men to be schooled 
in them. You do not have to be out of work 
to qualify. This program alone is set to up- 
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grade several hundred thousand people dur- 


skilled workers than they can fill—are push- 
ing apprentice programs. The International 
Brotherhood of Boilermakers (150,000 mem- 
bers) just this year called on International 
Correspondence Schools to help. Appren- 
tices must now complete a 600-hour, four- 
year home-study course before they advance 
to journeyman. 


Count your talents 

Before diving into any course, no matter 
how glorious its promised future, make sure 
you are fitted for the work. You'll get some 
counsel from the schools. Many check on 
aptitude before accepting trainees. You can 
probably tell even better by examining your- 
self critically: 

@ What did you do best—and like best— 
in school? Math ability is basic to the com- 
puter field. If shop was your favorite, there 
are auto repair, welding, toolmaking. If you 
were good in English and science, technical 
editing is a booming profession. 

@ How about jobs you worked at? Your 
past experience is a solid clue to what you 
should try for—or stay away from. 

@ And hobbies? This country is full of 
auto mechanics, TV servicemen, and crafts- 
men who transformed home workbenches 
into profitable careers. 

But a surprising number of people possess 
talents that lie hidden. Take Ralph Hanlon 
in Kansas City. He had been unhappy in 
a whole string of clerical jobs. No wonder. 
His natural bent, aptitude tests revealed, 
was for carpentry or cabinetmaking. 

To find out if you are hiding your light 
under a bushel, get expert guidance. Call 
on the counselors in the local office of your 
state employment service. Ask the principal 
of your high school—he can tell you the re- 
sults of formal aptitude tests given you 
when you were a student. Or he may sug- 
gest a professional agency that (for a fee) 
will run you through a battery of talent- 
analyzing psychological examinations. 

A lot of work? It is. And it’s worth it. 

In every section of the country, exciting, 
high-paying jobs are going begging right 
now. In the coming years, millions of brand- 
new jobs will open up. They will go to the 
men who know where to look for ther 
and are prepared to fill them. . 
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45° to 90°. Accurate enough for the most demand: 
ing joining and cabinet work. 24” x 4” back 5: 
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James Van Alion Tells What Spece ts Really Like 
[Continued from page 7 


smidgen of other elements—a representative 
sample of the solar material. 

The sun’s powerful ultraviolet radiation 
ionizes the atoms of this matter, stripping 
the electron shells from their nuclei. So 
the wind is an outward streaming of sub- 
atomic particles—electrons, protons (the 
nuclei of hydrogen atoms), and the nuclei 
of other elements, 

These electrically charged particles spiral 
around the lines of force of the sun’s radial 
magnetic field, which may extend as far 
as the orbit of Jupiter. But the particles 
are traveling at “supersonic” velocities— 
faster than kinks or compressions of a mag- 
netic field, which are the outer-space equiv- 
alent of sound waves. So the solar gusts 
actually carry loops of the sun’s magnetic 
field along with them, and pile up shock 
waves in space. 

“How much matter is actually being 
thrown out by the sun?” I asked. 

Dr. Van Allen did a few calculations. 
“Hmm, that’s quite a bit,” he said. “I never 
really thought about it before. Roughly 
400,000 tons a second. That's being cast 
out in all directions, of course.” 

“And how fast is the wind blowing?” 

“About three million miles per hour,” he 
said. “But that may be its top speed. We 
don’t really know how it varies yet.” 

“Then the earth is really moving through 
the sun's atmosphere?” I sai 

“Yes, but that’s torturing the word ‘atmos- 
phere’ a bit. The earth's atmosphere is 
captive gas. The solar wind is mate 


from the sun’s gravitational field. 
“Is the material of the solar wind and the 


wither pis in which the atoms have been 
broken into charged particles.” 

“Now that we know that space is not 
empty, is it fair to say that plasma is 
what space is full of?” 

“It's not full in the sense that it couldn’t 


hold some more,” said Dr. Van Allen. “But 
plasma is what largely occupies solar space. 
Of course there are other things out there 
—dust, gas that’s not ionized (in interstellar 
space), cosmic rays and other specialized 
particles, electromagnetic radiation such as 
radio waves and light waves, electric cur- 
rents, and other energy manifestations, like 
gravitational and magnetic fields.” 
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“What about heat?” I said. “Is space 
ly cold: 

“Well, os are several ways of thinking 
about temperature,” he said. “The Mariner 
spacecraft, as it approached Venus, had 
an equilibrium temperature close to the 
boiling point of water; it absorbed heat 
from the sun and reradiated much of it 
again. But in terms of the average kinetic 
velocity of the particles, the temperature 
of the plasma near the earth is about a 
million degrees. You wouldn't feel it if you 
were out there in a space suit, because 
relatively few particles would bump into 
you. The matter is very sparse—100 to 
1,000 particles per cubic inch, compared 
n billion molecules per 
sea level.” 

It's a strange wind that blows hot and 
cold at the same time, I thought. “Can the 
conditions of space be compared to any- 
thing we're more familiar with on earth?” 

“Yes, I think so,” said Dr, Van Allen. 
“You see, in inventing electron tubes and 
other devices involving vacuums and plas- 
mas, in exploring ionization and various 
magnetic effects in the laboratory, we've 
entally stumbled on many of the con- 
ions that exist naturally in space.” 

“Then what would be the best model 
of space conditions?” 

“To me, the closest thing would be the 
beam of accelerated particles in a cyclo- 
tron. However, the material is not as thinly 
distributed as in space.” 

“An atom smasher may be familiar to 
you, as a physicist,” 1 said. “But it's not 
to the average person, How about the en- 
vironment in a TV picture tube? There’s 
an electron beam there, and it's aimed by 
magnetic fields.” 

“Yes, but again the plasma is thinner 
in space, and the energies are much higher. 
A cyclotron is the best example, because 
it gives you an analogy with what happens 
near the earth, as the solar wind interacts 
with the earth's magnetosphere.” 

“I meant to ask you about that,” I said. 
“How do the particles get into the Van 
Allen belts?” 

Dr. Van Allen laughed; apparently there's 
a controversy on that subject right now. 
“We wish we knew,” he said. “There are 
various explanations, but they're what I 
call hand-waving arguments. You have to 
talk very fast and wave your hands around, 
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Van Allen Tells What Space Is Like 
or somebody might ask a question and de- 
molish your argument. 

“We know that the particles coming 
from the sun don’t have as much energy as 
the particles in the radiation belts, so the 
earth's magnetic field must act as an ac- 
celerator. But a static magnetic field won’t 
do that. The source of power has to be the 
solar wind. 

“This ‘supersonic’ wind creates a shock 
wave where it encounters the earth’s mag- 
netosphere, and the earth’s field is com- 
pressed as the solar gas flows around it. 
At the same time, the earth’s magnetic 
field repels the solar field, and electric cur- 
rents are induced in the plasma. So the 
solar wind wiggles the magnetosphere, and 
as particles leak into the radiation belts 
they get pumped up to high energies.” 

“Then this mechanism is what makes the 
particles in the Van Allen belts a hazard to 
space travel?” I said. 

“That's right,” he said. “The particles in 
solar wind itself won't even go through a 
piece of tissue paper.” 

“Where do solar flares fit into the pic- 
ture?” I asked, “I understand they are 
dangerous.” 

“Flares are the storms of solar space. 
They're tongues of plasma that occasional- 
ly shoot out from the sun, with energies 
much higher than the normal wind, For 
example, the biggest flare yet recorded, in 
September, 1960, would have delivered 
about 700 roentgens to an unprotected 
man in space, over two or three days. That's 

sily enough to kill a man.” 

“Then astronauts will have to be shielded 
ist these flares?” I said. 

Yes, that’s one possibility, But shielding 
costs weight, and we may not be able to 
afford it. The other possibility is to schedule 
flights at times when it’s unlikely that an as- 
tronaut would receive too much radiation 
from flares.” 

“We can't predict the weather very well 
here on earth,” I said. “How good are we 
at predicting it on the sun?” 

“Well, we're learning,” he said. “Bubbly, 
active regions on the surface of the sun 
seem to show up a few days before flares 
occur. So it's possible to make some gen- 
eral, prudential predictions, We can fore- 
cast for a period of one to two days. That's 
not good enough, but we hope to improve 
our accuracy by the time we're ready to 
send astronauts to the moon.” an 


Slow Drivers Can Kill You 
(Continued from pase 

The Columbia researchers apply the same 
reasoning to some classes of aggressive 
drivers. One check of the research results 
was a study of city taxi drivers who had 
had no major accidents—despite the rough- 
est kind of exposure. The outcome was 
surprising. For the study suggested that 
they were lacking in the attribute that 
ordinarily distinguishes good drivers: con- 
sideration for others. 

Aggressive driving may be safer for only 
specific categories of drivers, however. The 
reason: Everybody expects them to drive 
that way and allows for it. 

Two years ago the Safety Project set out 
to work up a test that could separate the 
good drivers from the bad. With such a test 
the worst drivers could be kept off the road 
—before they killed somebody. 

But how do you tell a good driver from 
‘a bad one? The Project launched a 
massive mail survey. Thousands of people 
who in one way or another count as experts 
(police, judges, teachers of driver educa- 
tion, motor-vehicle administrators) were 
polled. Each man was asked to send in two 
“incidents” from his experience: one an ex- 
ample of good driving, one of bad driving. 

The Columbia researchers collected more 
than 4,000 of these incidents. Mining use- 
ful information—facts and lessons—from 
this mountain of crude data was the job of 
Dr. Malfetti’s associate, Jerome L. Fine. 

“Good” and “bad.” With the information 
coded into numbers, the sliced-up bits of 
data were fed to an electronic computer. 
The computer gave back lists of specific 
driving actions that had most often been 
labeled by the experts “good” or “bad.” 

These lists create pictures of good driv- 
ing and bad driving. (Slow driving turned 
out to be the clearest part of the bad-driv- 
ing image.) They have already been used 
to design tests to predict drivers’ behavior. 

Does the system work? Yes, insists Dr. 
Malfetti. He has tried preliminary tests on 
several groups of drivers: skillful, safe 
truckers who piled on hundreds of thou- 
sands of accident-free miles, and_ ticket- 
collecting types who chalked up so many 
demerit “points” that state authorities or- 
dered them to attend special “retraining 
classes. The tests checked out, ranking the 
truckers as the good drivers they were and 
the persistent violators as the bad drivers 
they were. ae 
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tread rubbers have less rolling resistance 
than do original-equipment tires) and in- 
flated to a maximum of 28 pounds. Wheel 
bearings are repacked. Engine oil, and 
transmission and differential lubricant are 
replaced. 

‘After inspection, all cars were parked in 
an impound area guarded day and night 
for the duration of the trials by NASCAR 
officials, No one was allowed near a car 
without an inspector present. Cars were 
taken out when their turn came and re- 
turned after making their run. 

The economy test run is carefully laid 
out to give a fair sampling of ordinary, 
everyday driving, In each 3%-mile lap there’s 
a stretch of winding road with flat hairpin 
turns, a high-speed strip where the car must 
do 65 m.p.h., and a full stop. An average 
of 40 m, must be maintained for the 
entire run. 

Each car starts out with a precisely 
measured one gallon of gas in a special tank 
hung in the right front window and is 
driven until it runs out of gas, The dis- 
tance covered is measured to an accuracy 
of 1/10 of a foot. A NASCAR observer rides 
in each car, and the only instrument al- 
lowed the driver (other than standard 
equipment) is a stopwatch. 

The acceleration test measures the time 
it takes a car to go from 25 to 70 m.p.h, 
The timing is completely automatic. On 
gear models, the driver may not use 
the clutch before or during acceleration 
unless he actually shifts. Nor may he ride 
the brake to help hold constant speed just 
before the measured acceleration period. 

The brake test measures the distance it 
takes to stop from 60 m.p.h. But there is 
more to it than just making a single panic 
stop. Brakes have to make 21 hard stops 
in rapid succession immediately before the 
test stop. The drums get hot enough to 
show the brakes’ resistance to fade. 

Some of the professional drivers I talked 
to were not too happy about all this rigma- 
role. Said one: “They might as well run 
these cars around the track with robots. If 
the factory doesn’t give you a winning c: 
you don't have a ghost of a chance of tak: 
ing home prize money.” (Winning drivers 
got $500.) 

Other drivers took a broader view. Les 
Viland, an American Motors engineer and 
one of the top economy drivers in the coun- 
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‘Keep-’Em-Honest’ Car Tests 
try, told me: “This economy test is tougher 
than the Mobil Run. You can’t make as 
good a showing here, but everyone is in 
the same boat, and the results are more 
realistic.” 

Viland added to his reputation as an 
economy driver by going farther in his 
Rambler American on a gallon of gas than 
any other car in the trials. He bettered his 
teammate, also driving an American, by 
more than five miles. But lest you think 
there is some magic in his accelerator foot 


=the other American had overdrive trou- | 


bl Because of some malfunction, the 
overdrive failed to cut in and the entire 
run was made without benefit of the over- 
drive gear ratio. 

According to Viland, an overdrive will 
usually account for about four more miles 
per gallon. The rest of the difference was 
mainly due to the slightly hotter engine in 
the other American, 

Jockeying for points. With the car makers 
staking their reputations on the test results, 
automatic transmissions were not too plenti- 
ful. Most elected to use a four-speed box 
or a three-speed with overdrive. Permitted 
two entries in each class, manufacturers in 
some cases set up one entry for economy 
and the other for performance. Your clue 
here is rated horsepower. The idea was to 
garner the maximum total points for the 
team, In some instances, such as for Chevy 
in Class III, the plan worked as expected; 
but not always—the higher-powered Ford 
in Class I topped its teammate in both 
economy and acceleration. 

Plymouth made an enviable record for 
getting both economy and acceleration out 
of the same engine. In Class IV, one Ply- 
mouth copped first place in both tests and 
its teammate took second in both. In three 
other classes, they turned in consistently 
high scores for both tests. At the end of 
the economy and accelerations tests, Ply- 
mouth was ahead in every class in which 
it had an entry. 

At a roundtable discussion with the 
Chrysler-products team after completion of 
the first two events—economy and accelera- 
tion—I asked what they thought were the 
most important reasons for their success. 
They were unanimous in crediting two de- 
sign factors: 

1) Less dead weight-their cars are from 
200 to 500 pounds lighter than competitors 
with the same equipment. 
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‘Keep-’Em-Honest’ Car Tests 

2) Better handling—Plymouth drivers 
felt they were getting around the sharp 
bends in the economy run without losing 
as much speed as their competitors, and 
with less energy-wasting swerve and slide. 

Doug Patterson, a spokesman for the 
group, said, “Reducing car weight is the 
only engineering approach I know of that 
will improve both economy and accelera- 
tion at the same time.” 

The Chevys in Class III and IV and one 
Pontiac in Class II also turned in high scores 
But 
most cars performed as you would expect— 
if they did well on acceleration, they didn’t 
do so well on economy. 

What's in it for you? Probably the brak- 
ing test will have more impact on the de- 
sign of future cars than any public car 
trials ever held. To a large degree, the final 
outcome turned on the scores in this test, 

Relatively low braking scores knocked 
Plymouths out of first place in two of the 
four classes they had been leading, Their 
braking scores were low even in the classes 
they won, Plymouth wasn’t alone: 17 out 
of the 57 models entered took more than 
200 feet (some a lot more) to stop from 
60 m.p.h. It was proven at the trials that 
this could be done in 158 feet. 

There seems little excuse for such large 
variations in brake performance. Everyone 
in Detroit uses the same basic brake mech- 
anism and has access to the same know- 
how. And, unlike the economy-vs.-acceler- 
ation dilemma, there is no engineering 
reason for compromising on brakes. Nor 
were better t sociated with higher 
price tags. If anything, the reverse was 
true—some of the poorest results came from 
the higher-priced models. 

The Ford Motor Company chalked up a 
laudable record on braking with four first 
places, two seconds, and two thirds. They 
squeaked into their two overall class vic- 
tories largely on the strength of the fine 
braking scores tumed in by all four of 
their cars in Classes I and II. 

This annual exposure to public view of 
comparative brake performance could be- 
come the best break yet for car buyers. If 
the competition for better brakes becomes 
as fierce as rivalry for acceleration and 
economy has been, it would be the health- 
iest influence on Detroit engineering since 
the threatened mass invasion of the small 
foreign cars. an 
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Flying the Atlantic Without a Navigator 
[Continued from page 88} 

starting point. At that moment he flips 
the controller's switch to “On,” and the 
“A” side starts registering. 

aK three-inch dial on his flight-instrument 
panel, the Doppler indicator, shows ground 
speed in knots; drift angle, left or right, in 
degrees; and miles off course. If there’s no 
wind, or a direct head or tail wind, the 
drift needle reads zero, As the radar beams 
sense any side winds, the dial shows the 
drift in degrees—and Horstman changes 
his compass heading accordingly. 

‘The plane's air speed is a constant 600 
knots—but air around us, sweeping forward 
at 120 knots itself, gives us a ground speed 
of 720 knots. The Doppler computer, told 
this by its sensors, continuously figures the 
distance actually traveled. The miles left 
to go are clicking off in their window—like 
your car's mileage meter, running in reverse. 

Ten miles before the end of the first 
leg, a red warning light alerts Horstman 
to watch the controller closely. When 
“Miles to Go” reach zero, he switches to 
the “B” side, for the second leg. 

Into the now-inactive “A” side, he dials 
heading and distance for the third leg. 
Later, when “A” is working again, he'll 
put fourth-leg data into “B.” 

To confirm the readings of Horstman’s 
Doppler, his copilot has a duplicate set. 
Both sets get a checkup by taking a pre- 
cision Loran fix before the jet passes beyond 
range of shore-based Loran stations—and 
another, as it comes into range of those 
on the other side, 

The innovation has its cri Under- 
standably not Doppler enthusiasts, the 
displaced navigators dispute the high TWA 
FAA estimate of the system's accura 
But in its actual use on i 
transatlantic flights, reports Chief Pilot 
Horstman, his Boeing 707s do even better— 
actually averaging only 2% miles off course. 
They clip seven to nine minutes from flight 
time, save 300 gallons of fuel, by avoiding 
zigzagging from the shortest route. 

Navigating without a navigator looks good 
to PanAm, too—a different system of its 
own, using inertial guidance, is on the way. 
And TWA’s Doppler may take over part 
of the pilot's job as well. 
several of TWA’s jets, the computer has 
been linked to an autopilot—which it auto- 
matically switches to a new heading at e: 
leg’s end. 
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Time Bombs in the Mississippi 

[Continued from page 130} 
water, the tank weighed 130 tons. But as 
it came up, its weight would soar to 350 
tons. To this the strongback added its 30 
tons. Never before had the hammerheads 
on the Bolin and the Herman B had to lift 
380 tons of death. On the derricks, a half 
mile of slender cable would be moving on 
40 sheaves, and every strand would have 
to hold. 

Joe worried about those tank valves. 
Pressure in the tank was 85 p.s.i. The valves 
were set to pop at 160, But suppose they 
had weakened? What would happen when 
river pressure, now helping to hold them 
shut, was taken away? 

There was a piece of bad news. On final 
inspection, a diver reported that the No. 1 
tank, again tipping slowly, had raised eight 
inches off its cradle and had moved danger- 
closer to the sharp steel edge. Haste 
became urgent 

At 2:25, a final briefing was held on the 
Bolin. It was as solemn as a prayer meeting. 
Then at 2:30 all hands scrambled, and the 
Bolin’s derrickman, Don Harbolt, climbed 
to his pulpit. 

In his seat at the controls, Harbolt laid 
his rebreather mouthpiece handy over his 
shoulder. He looked down over his two 
great hoisting drums, wound with shiny 
new steel cable, and glanced across a gap 
of water toward the other barge, the Her- 
man B. Over there, derrickman K. E. An- 
derson was climbing to his own cab. 

At 2:48, Task Force Chief Boswell on 
the Bolin radioed Col. Everett, watching 
from the wheelhouse of the Lipscomb a 
few yards away: “We are ready to lift, 
Colonel.” 

Everett replied quietly: 
Boswell.” 

Simultaneously, a voice said in both An- 
derson’s and Harbolt’s earphones: “Lift on 
both derricks, half speed.” 

Harbolt flipped two levers, knowing that 
Anderson, on the other barge, would do 
the same. There was a rumble. The big 
drums shifted sideways, to contact the div- 
ing disks, and began to turn. 

The steam engine on the Bolin is a 50- 


“Proceed, Mr. 


| 000-pound-pull, lift-and-draw-works engine, 


a modem version of an old classic, When 
Harbolt opened the throttle, steam hissed, 
a piston slid, and a driving wheel began 
turning—slowly, then in a fast blur, Harbolt 
saw his towering derrick shake. The cable, 
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Time Bombs in the Mississippi 
moving in 20 shining strands, drew taut as 
a violin string. Slowly the drums began to 
turn, 

Then he felt the strain come. Backstays 
tightened. The steam engine settled down 
to a brittle puffing, and the whole barge, 
as long as a football field, tipped for- 
ward slightly under the weight. In its 
underwater cradle, the tank stirred. 

At 2:50 p.m. the Bolin radioed: “The lift 
has begun.” The word flashed to Natchez, 
Washington, New Orleans. It was heard 
in homes, stores, cars, by 70,000 anxious 
people. Miles away, ships heard and stop- 
ped. In his wheelhouse, Col. Everett spoke 
quietly into his microphone: “All commu- 
ion channels please stay clear for emer- 


genc 

Far down in the wreck, the tank settled 
slightly and a quiver ran up the cables—a 
kind of nervous burp. Then Harbolt fed 
more steam, At three p.m. the tank was 
coming up 18 inches a minute. 

Joe Carroll, ready to dive if needed, 
was worried, He knew that a major ad- 
justment was now at hand. 

Then Harbolt got a signal to stop while 
the Herman B brought up its end to put 
the tank on an even keel. Still 15 feet 
under water, the tipsy tank began to level 
off. Harbolt fed steam again and the der- 
ricks on the two barges once more lifted 
together. 

‘At 3:17 someone standing near Carroll 
whispered, “Great God!” A clammy white 
shadow grew in the water, just under the 
surface, growing imperceptibly brighter and 
flickering with ripples. At 3:19, the No. 1 
tank shouldered its way out of the river, 
slow as a rising moon. 

All hands had known it would be big, 

but none expected anything like this. The 
clammy thing kept growing, a monster 
coated with slime, sand, and dirty water. 
Gas-suited chemists waited like Lilliputians 
to board it and plug any leaks. Men with 
detectors were everywhere, spraying the 
r. 
The daring little motorboat Corky now 
shot out and sprayed the rising valve-dome. 
But there was no sign of gas: The tank 
still was holding. 

The major adjustment came moments 


later. With no warning, one sling cable | 


lost its grip and slipped. 
It happened in a wink. A new ripple 
raced up the hoist cables. Harbolt felt it 
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Time Bombs in the Mississippi 


ip of tank emerges. Chemists with water jets 


hose off slime ase they must board. 


in his derrick. Then, all together, the sling 
| cables slipped. 

An ugly clang sounded from the tank, 
The 30-ton strongback lost its grip and be- 
gan to slide. Then—with an enormous shock 
—it caught a new grip. The shift was over 
almost before it began. The steam engines 
kept their steady, silky pull as if nothing 


_ | had happened. 


| By 3:21, the No. 1 tank was up. Water 
jets were turned on the slimy metal so men 
could go aboard, without slipping, to ram 
caps over the valve. A barge took the hor- 
rible thing away. As the tank sailed down 
the river, its tough white paint glistened. 

“That,” said a watching diver, “is what 
held the whole damned thing together.” 
The epoxy resin that had so brutally fought 
the torches had with equal stubbornness 
fought off the rust that could have brought 
disaster. 

It had been an incredible 10 days of 
frightening work, without pause day or 
night. And there was more to come. But 
by November 5, the other tanks were re- 
covered and eight tired divers threw their 
| badly battered helmets into trucks and 
| headed back to Texas. an 
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Glistening 
bound for a chemical plant near Baton Rouge. 


a Wonder-Paste 


speeds paint removing 
NO WASH-UP NEEDED 


‘Apply with a paint brush It's heavy-bodied—won’t run 
fon uprights, Retains its consistency regardless of 
temperature. When paint is softened, slide it off with 
a putty knife. No wash-up with solvent needed. Effec- 
tive on paint, enamel, varnish and other finishes. 
At paint and hardware stores. 
@ Sena 25¢ for illustrated Refinishing Manual 
Free literature on request. 
Wilson-Imperial Co, 121 Chestnut St, Newark 5, M. J. 


(es MAG AGN ALNICO ETS 


marine, aS GN NE it] 


‘iy "FREE CATALOG) 


“ D. McBURNEY, $908 


BRI MANUFACTURING 
Dest. $ Burlington, Wis. 


DYNAMIC snatsrorner vette 
WELD-CUT-BRAZE-SOLDER-HEAT ~~ — 


IRON STEEL -BRONZE-BRASS | [ey 
ALUMINUM AND OTHER METALS | 4 


late Ate Welle. Nat 


intrurtion 
FULL YEAR. GUARANTEE. 
money buek tal. ONLY $38.50 


DYNAMIC WELDER CO. jert Sou fracas Stat 


Shoot a staple 
wherever youd 


drive a 
nail! 


 aRROW 
s7-21 
Household 
Light Duty 
STAPLE GUN 


FEATURED SPECIALS 
for 1963 HARDWARE WEEK 
22,000 hordware stores! 
(April 18-27) 


TOTAL VALU! 
‘SPECIAL MCE 


CONSUMER SAVES 


YOU RECEIVE WITH PURCHASE OF EITHER GUN: 
*EXTRA BONUS CERTIFICATE! 
Worth 78 towards additional eee | ‘Arrows P-66 hand 
ler and 1,000 staples. Reg. $1.78 value! 


"ARROW FASTENER COMPANY, Inc 
One Junivs Street» Brooklyn 


“MADE 51200 
ON ONE JOB” 


We help you start Your _| 
Own All-Year Business 


Make BIG Money! With 
our easily operated 
highly efficient wall 
washer, G. H. Jones 
made $1200 on one 
school job. E. L. Goss 
took in more than 
$10,000 in one year. 
E, G. Taber wrote, 
made $400 gross in’ two 

weeks.” And no wonder. . . this machine washes 
walls 6 times faster and better than by hand— 
with no mess...no drop cloths. 


Your Money-Making Opportunity » We 
want more men to go into this profitable busi- 
ness for themselves and enjoy independence— 
freedom from layoffs and bosses. Customers 
everywhere—homes, offices, schools, churches, 
hotels, etc. How much you earn depends largel 
on you, but we help you to start and work wit! 
you for your success, What you take in is mostly 

rofit. No need to rent shop or office; operate 
from home, Can start spare time until your full 
time is justified, 
OURS IS NOT A LEASE ARRANGEMENT * You 
are free to operate in an independent manner. 
You sign no contract. You own the deterger 
outright and are always your own boss...and 
every dollar you take in is yours to keep. You 

y no fees, or dues, or royalties to anyone. 
Kd you take no risk, Your deterger is fully 
guaranteed and enough supplies come with it 
to return far more than your investment. Many 
earn the cost of the deterger in a week or two. 
Ttcosts nothing to get the details...write TODAY. 


Lose No Time — Send Coupon Today for All the Facts 


FREE BOOK! MAIL COUPON TODAY! 


VON SCHRADER MFG. CO. 
411°W" PI, Racine, Wisconsin 

Send at once (no obligation) your FREE booklet $ 
containing information about your WALL WASH- § 
ING MacHINE and how I can start my own & 
permanent, profitable business. 
Name. 


Add 


fix it quick with 


PLASTIC WOOD 


Handles like putty-hardens like wood! 


218 Porutar SCIENCE APRIL 1963 


| and in slow motion did 


ted from anne 1) 
and plant visitors stared. (The first as- 
tronaut with glasses.) Cording and several 
coworkers marched me to the machine and 
strapped me on. I started sweating. 

“Ready?” I wasn't, but I nodded. Cording 
plugged in the air hose, and I felt the ma- 
chine rise slightly and start to slither 
around the floor. Then he pulled loose the 
bar that held me upright. 

The room whirled—and there I was, 
standing on my head. A couple of tech- 
nicians hopped over and pulled me up- 
right again. “Sorry,” one of them said, 
“You're top-heavy.” More adjustments. 

The bar was pulled loose again, and 
I floated in space. All my fear vanished. 
‘The sensation was fascinating: A little jerk 
of the head and I spun around. A snap of 
the arm and I stopped. I blew sharply 


‘Now let’s see you do some work, 
Cording. He shoved the machine to where 
he had set up a repair problem. 

Working Phillips-head screws was e 
Though steady pressure can’t be 
screws can easily be cracked loose or tight- 
ened with a jerk of the arm and hand. The 
wrench was a little tougher to work. The 
nuts were on tight, and I had to use body 
mass as leverage. When I mistimed the 
yank, the nut wouldn't turn; I would. 

By then perspiration was running into 
my ey The crew unstrapped me. My 
knees were wobbly, I was bone-weary. 

Later, I asked Cording why. “You worked 
harder than if you were on the ground,” 
he explained. “A man under zero-G con- 
ditions may use 30 to 40 percent more 
oxygen than he would doing the same 
work on earth.” 

Other things Spaceworker has shown: 

@ Man can adapt to weightless con- 
ditions more easily than had been supposed. 

© Special tools—reactionless wrenches, 
for example—will be needed only for odd 
jobs, where extra leverage is required, or 
in hard-to-get at spots. 

© A supporting belt will be necessary— 
perhaps like a window washer’s harness— 
attached to the spaceship’s hull. 

The next GE research step will be to 
balance the work panel so it “floats” up 
and down-the only plane in which Space- 
worker can’t move. And early this sum- 
mer, Cording expects to develop a prop 
sion system—a back pack or gas belt. il ll 
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Move in Close 


{Continued 150) 


they require no exposure increase. The 
distance between lens and film does not 
increase, so the same amount of light 
reaches the film, Supplementary lenses, 
generally, are used only on cameras lack- 
ing removable lenses. 

Bellows and tubes. Physically moving a 
lens away from the camera is the simplest 
way to record a large image on film. But 
only the more expensive cameras, using 
interchangeable lenses, accept the focusing 
devices that do this. 

Two types, generally, are available: fixed 
extension tubes and the more versatile bel- 
lows units. Extension tubes of various 
lengths are marketed by a number of manu- 
facturers, usually for their own cameras. 
One end of a tube fits the lens mount, the 
other fits the lens, The fixed length of a 
tube limits its use somewhat, But in com- 
binations, they provide several reproduc- 
tion ratios. 

Because it provides continuous adjust- 
able focus, an extension bellows is the most 
versatile. Practically all cut-film cameras 
have their own bellows, but most 35mm 
and 120 roll-film cameras require auxiliary 
bellows attachments to adapt them to this 
work, While a bellows unit costs consider- 
ably more than extension tubes, it is well 
worth the price. 

Focal frames come in handy when you 
add a supplementary lens or an extension 
tube to a camera that has neither ground- 
glass focusing nor an auxiliary range- and 
view-finder, Not only do they measure off 
the correct lens-to-subject distance, but 
they show exactly the area included. 

Exposure. With detail so important in 
close-ups, it’s best to use the minimum ex- 
posure required to record the needed tonal 
details. Overexposure increases graininess, 
reduces sharpness and tonal separation. It 
produces negatives difficult to print. 

As you rack out the camera bellows or 
add extension tubes to increase the lens-to- 
film distance, you must increase the ex- 
posure. Focusing at normal distances, ex- 
posures are unchanged. But as the lens is 
moved close, the indicated f-number (stop) 
is no longer effective. One easy way (with- 
out formulas) to figure the new f-number: 
Measure the lens-to-film distance and use 
the effective-aperture computer in the Ko- 
dak Master Photoguide to read off 
modified exposure. an 
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Genrer, Ben She or Catatog, ents 14 
West 18 i 

rt ‘With Pro 


Soe ‘Fer rstructions 
‘Saraples “Archuectural, Model Ma: 
‘008 No. He ma 


| ( SHIR Model Kits and ating: clippers, 
Bogota, 


CASTINGS and finished Steam—Gaa 
Engines from simple ‘oscillating to tiple 
Expansiog. Pinest materials and “ttn 
Catalogue 1 00. Denison Live Steam Ne 
is, PS, ieoa Denton, ‘Cleveland s, O10. 


facia George Spector, Licensed invention 
Bhgiieer. Weolworth Bullding. New York. 


“TWENTY, Inventions Wanted by US. 
gavgrament"" Untormation concerning 
hundreds. more) 

Researen, Aneacy, Box 46, “efookion 


PATENT Searches, professional patent 
development gt inventions by Liveused 
Professional Patent Engineer’ and “Us 
Patent Otlice Former Examiner with staff 
fof etigineering specialists. in all) Geids of 
Inventions. Expert searches performed in 
the US. Patent Oflee. “Your inventions 
‘tnd ideas eneineered for maximum ‘patent 

est commercial valve. 


tions evefoped by ‘us Nevotnted 
smiles with our bationwige-con= 
Brovection © 


gah 


ceived | Profesiouel Patent | Bruit 
us. Forme: Examiner, 
Wootworth Busiting, New ‘York. 

US, Patent Office Searches—$5.00. Free 
Invention Record. Patents Engineered 
Patent “Oce Searchers, 283 Broadway 


Room 2635, New York 

SEND reply envelope, Don't disclose to 
me four invention-only its feld Sixteen 
Patents prepared mnsell. Get the answers 
Pavat ail boris. 424 Eighth Street WE 
(cedar Havlas: Towa. 
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INVENTORS! Seli_ sour invention for 
gah or, Ravailtes’ Oar client maniufaee 
fufers Constantly seeking (new items. Pat 


ented Ghpatented- For. tree information | 


Write Guibert Adams Patent Broker, 80 
Wall Se Finatclal istrict, Rew York 


‘Outright cash sale or 
‘inventions. Patented 


endlog Brokerase. 70 Wall Street, Rew 
York §. N.Y 


“INDUSTRY needs inventions immedi- 


Write invention for Ingastry. 150 Browd= 
Say. New York 38, N. 


LIVE, Steam Fnwine Castings  Catalo 
230! Ship’ Models Eld'" Andover Mass. 


648 ELECTRIC TRAINS 


e'ONEL, Tyains ig Discounts Bulletin 
log 350. Brow, 2081 Chhieueo 
revue, Ghicaso 32 


= 


eiee 
ike Frames.” ait-PS: E. 
Baitiinare 2. ha 


ORKERS — Home Workshop — 
catalog 132 pases. Gave on fine. woods, 
Gergware, pomer, took fe. Cratteman, 
‘Mary. Chicugo a. 


Ge Sey ae 
SIREN ar 


‘Worthy Tex. 


VE: Raw picture frame moulding. all 
cee elk wiles We wiles coats 
Hier Ganinet we Yiammond, 


2447 PLANS. Patterns, World's wreatent 

selection. “thiigs “to make for Fun and 

Broit."carsiog 10:0 Gratiplans, 18280 
‘Dept. w-4és. “Homewood, Hil 


rhe Aladdin: 
Wall Street, New York 5. N.Y. 


_ Sav ARERNOTTERS. Make belts, hang: 
base, Ganrarde, or eames. ec 


ford samples 285, PC. Berets Co, ee ny 
fookien New York 


POPULAR SCIENCE OPPORTUNITIES 


66 _DO IT _YouRSELF 
‘CAULKING Kit! 3 Cartridges, one Gun, 
gol, Shoo. extra “cartrideen three for 
‘Miso vour inch pure bristle brush 
1:00, ‘Daro Sales. P.O: 
ily’, New Jersey. 
BUILD Your Own 4x? Pool Ti 
Gomplete. line of "Accessories "Avalable 
Blank '$5.00." Mar-Ber Company, Star 
Foout New York. ba 
ELDER. For Soldering Tron Cost! 
MeWhirter, 317 Lynnwood, Pittsburgh 35, 


‘TV Manual! Tailored To Your Set 
Makes TV Repair East’ Send Brand And 
Model Of Your TV With 51.00. For Cop: 
Televiston Publications, 1415 West Raval 
Palm, Phoenix 21, Arizona. 

NOW ‘Trim your hair ually. Send $2 
for pour lifetime Mastertrimmer. Guarat= 
feed Christensen Patents. 125 South New 
Manipshire, os Angeles 3, Calif, 

HOME, Hair Cutting Outft—saves you 
ume and ‘dollars 10. pisces. Toastmaster 
adiistable “chipper, “UE “apprpved. "311-95 


Post ree catalog’ ot bara 
Be drooks, 1799 west Ioth Place, Los A= 
eles 63, Callforni 

67 OLD GOLD, JEWELRY, 


WATCHES, ETC. 


‘Box 3036, Jersey | 


77 «TREASURE FINDERS & $100-$600. Anywhere. 
REASURE FINDERS & | LOANS fy Gl tute, terete 
‘models. red 


drachaitvicge low oper. east Detatls: Si 
cera Slenie, 3 ‘Got Bivbank Bive., Bure 


te. Pind qold_allver, relict 
powerful, Detection ctor 
pa 


with sup ap 
Free information Detectron. Dept 
‘San Gabriel, California. 


ports, Piuher” Research, 
‘Mito, call : 
‘SENSITIVE, Fansistor treasure nders 
$10.05 up. Pree catalog. “Reliko, Box 
YoSe3, Houston. 18, 1 


WANTED, gold, silver. platinum, ser 
Tormy, coins. Tnforimation tree, "Wit= 
"Grand Rapids 4, 


“USED and new watches #2 up, Pree Cat~ 
‘lorue, Southern Watches: o-P8 "So" Was 
Bash, chicago 3 


HIGHEST Cash for Gold. Teeth, Jew- 
ely, “ftings, Diamonds. Watches, 
Placinum. Mail Articles Todas. Free pitt 
ith information, Chicago ‘Gold. & Bre= 
lows Metal 6 Monroe, Dept 485 


liverware. 8 
Surg Pigs gnformation, Re induatien 
fast Mndison. Chicao 2 


thin 
Atany others, send Ide tor Brochure. itush 
‘Order Claude Reeds Watch Service Nor 
‘Adams. Michigan. On Imports, pay Wat 
han inall duty (it charged 


TOBACCO & PIPES 


CIGARS—Wholesal 
pifce List trees Tent, Bo 
iinels. 


fin‘ polish. sweetener wide 
mind for restore 
Bitch a oak 
69 FOR THE HOME 
JAPANESE O11 Portraits, Painied tn 
golor On Bitke'Send stapshot: color ‘ot 
; Se, <ypeaen. camolexige. kt ust 
87.05, ‘hie ‘Vernon Wholesale’ House. 405 


Foret, Belle ‘Vernon. Pa 
70 OF INTEREST TO WOMEN 
LEARN Expert Cake Decoration. Candy 


err 
Meu 


‘pree Details on Tome tnsiraction 
Gandy a Cake. Dept D-644, Pall 
‘allt 


MAKE  $25-865 weekly typing at home. 
etal yiaones, 130 Cumberland. Mason 
town 1. Bu 


au roe ‘SALE MISCELLANEOUS 


ETHYLENE disposable eloves, 100 00 
tor #8 05 postpaid. ‘Spectls oars, 
a5-R Menarés Onk Lawn. Ti 


HEARING Ald: British, Medicare Model 
Day “Money Back. Guarantee 
0 1630 St, Jamaica 32. N. ¥. 


SAVE Money! Faster, Smoother Shaves. 
100 “Blades 3.98. Postpaid. Monerback 
GMarantes. Weed Ina ‘Columbus 
‘Gearnia. 


[TREASURE Handbook 5c! Coin Eoca- 
(Howe, #11-A Kansas, Atchison, Kan 


- SSeRATORT aT See product 
fr ore, tired, feet Dexeripive "aakdet 
‘City. haieh= 


SUPER | memory overnight 
gyiranicea! Bijou, Box Ti27-¥. ‘nollywood 


FOUR “Will” Forms and “instruction 
‘Booklet by Lawyer" 61,00, National, Hox 
S6n15-Ps, Lon Angeles! 


HANDWAITING: pines sea 
tudes, character, 

Baits; $80 ‘Sena {0 line. sam 

Fesults, Prances Chaffee, ‘Box 

North Dakota. 


Hi, Parvo, 


PAMPHLET—covering 44 amazing spiri- 
tual healings with tutroduetion to, show 
how the spiritual Principle. was @lacor™ 
SESE HY. Rampobleteers, Box 2080-b, Provi- 


BOA _REMAILING SERVICE 


MIARME Beach remalls 256; 6 fr 81 6B 
Meee pen, FO 


Pome arr oe sity, Mau 
Address." Htemailing. " Porwarding, 
Month.” Details Pree. G.. Martin. ‘Suit 
312B, e204" Northern Blvd.» Flushing 84, 


and repail 
ealafoes Korth American, 
Waukee. Chicago 47, iitnots. 


i 
79 ‘MISCELLANEOUS 
Ge EREE Wholesale Catalog’ 100,000, Prod 


Binteibitors Newton 3, New Jersey. 
REMARKABLE Hand Cleaner And Pre- 


Toxic, . Wholesale. 
$8.00 Down. Distro, ‘ne 
Sonvalle 5. Plorida, 


0, CALIFORNIA 


S01. Huntington Par = 
"AID From Holland. — Clocks 
soli. Vamos, Delftwace plates, etc Hive: 
ted ists 20e~ Meleo. Box €9, Edwards- 
Ville. inate 


INSTANT Spanish Free Sample lesson 
‘Trader, 


‘D._Ridsecrest, Cailf 


aa 


REMATIS ie yyelvg. forgoing 
Kantus chy 6, 


hemos, 1310 “East ‘36, 
StSsouri 


| REMALLS , Single 425. Monsniy. 3.00, 
JEP. Box 817, iderdaie. Florida: 


~ CONFIDENTIAL Address. Letters re- 
alee Bi Pore semauung lamp: 
Weer sk-ae17 armacost. Lon Ate 
California 


~ PLORIDA Confidential Remailing—For- 
vwardine 230, $1.00 months: Box 0, Ponts 
Pano Beach 1+ Florian = 

"AGO Remails, 256 each. 3 Tor Boe. 
sou secret adress ‘6.00 monly" Ouro: 
Soros, “Box 4nsi-D, Chienso 00. 


RECEIVED. | Forwarded 25. Monthly 
$3.00. dJemee, Box 712, Lewiston, Idaho, 


TOANS BY MAIL 


ROCKETS, New illustrated calalog 250 
Single jand. Multistage “Kits, Cones. En 
fines: Launchers, ‘Trackers. Technical tn 
formation, Etc. Past Service Estes Indus 
tries, Penrose 34, Colorado. 

LUMIROD Easily Forms To Many 
shaper Latte in Llehted Displays. Basie 
Hilt 62.00." Postpaid -Q-Are Devices, Box 
‘iar. Los Angeles. Calif 


GET On mailing lists 


Receive bargain 


gulek. 


109 to $1000 by Mall 
Consieners. 


BORROW $1,000 AIRMAIL! Repay #4442 
for twenty-nine months. State licensed. 
Postal Pinunce, Dept. 1i-E. Kaneas Clty 1, 
Kansas. 
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| “RULE z2ot_ Thoughts. ey? Borrow '$100-$1000 

RE TT SA Cs | a Bata, ey a 
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BUY DIRECT FROM OUR FACTORY 


Save 807, 


RUGGED ... PROFESSIONAL QUALITY ...HEAVY DUTY. 


UNCONDITIONAL 10 YEAR GUARANTEE 
GUARANTEED. TO DO THE 
WORK OF $50 BENCH SAMS 


oe 


axes cove 


YOU GET: 


Complete blade carrying mechanism with 
depth of cut control 

Ground spindle with saw flanges 
Pre-oiled bearings 

Angle of tilt controt 

Etched metal tilt indicator 


MAKES MOULDING 


A top quality 
‘accuracy’ of 
$100! Eve 


fle ‘scale power tool with all the speed and 
chines selling for as much 
wood in you 


Time, Ally 


1d because you buy direct from the maker 
‘enjoy a truly fantastic saving. 


INDOOR —_quTDOOR 


FURNITURE fyRNITURE 5° closet 


rican Machine & Tool Co. Dept. PS-(28, Royersford, Pa 
jand 8” Tilt Arbor Power Saw Kit at $9.95, 
Incl. Rip Fence at $3.50 (both for 13.45) 
Payment in full enclosed $. . 
33 . 
FieD "OR WILL’ RETURN. WITHIN 10 DAYS FOR FULL 
REFUND, no questions asked. 
‘send free catalog of America’s greatest power tool 
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You must be completely 
satisfied or return 8” 
ower ‘saw hit for full re- 
fund. Fair enough? 


SEND FOR YOURS TODAY! 


ON THIS AMAZING Ze 8 TILT ARBOR 


POWER SAW KIT 


LIFETIME ENGINEERED 


- * Complete mitre gauge 

Complete motor mount assembly 

© All needed brackets, screws, nuts and bolts 

© ABC assembly plans,, plans for sturdy base, 
and plans for massive 20” x 24” table 

# Full operating instructions. 


TABLE STAYS LEVEL, BLADE TILTS 
i tant assures pare 
mits full pow 
sr lak securely at 


‘STANDARD dadoe heads, cutters, 
etc. Accessories, when wanted, at factory prices. 
Blade not included. 


ALL HOME 


we 
‘0 ywPROvEMENTS L(Y 


CHILDREN'S 
Toys 


‘Also ideal for boy scout troops, clubs 
ther groups. Share one with your 


RUGGED, VERSATILE 
PERFORMANCE PROVED 
BY MORE THAN 
500,000 USERS! ! 


NO RISK 
10 DAY 
MONEY BACK 
GUARANTEE 


Send for our FREE catalog of Amer- 
ica's greatest power tool values. 


AMERICAN MACHINE & TOOL COMPANY 
DEPT. PS-438, ROYERSFORD, PA. 


Collectors Item 


esas 


(New middleweight wagon that handles a full size load) 


Wagon fanciers have made 
great discovery: this new Fairlai 
wagon carries a load like the big 
wagons, yet is 8 inches trimmer 
in length, 8 inches slimme 
width (it slips through traffic 
most like a compact!) 
Other distinguishing features 
of these trim new middleweigh 
are a remarkably smooth ride, 
Ford's exclusive twice-a-year (or 


6000 miles) maintenance and 
lively V-8* (including the extra 
Challenger 260) or thrifty 
Six power. 

Surprisingly, the Fairlane Sta- 
tion Wagons are priced below 
some wagons with less load- 
space... right down with some 
compact station wagons, in fact! 
Whether you choose the hand- 
some Squire, illustrated above, 


Talk about wagons...your Ford Dealer has more to talk about 


or a beautiful Ranch Wagon, 
you'll find Fairlane Station 
Wagons ideal for collecting kids, 
cargo or compliments! See your 
Ford Dealer... he’s America’s 


Station Wagon Specialist 


America’s longest, liveliest line of wagons 


FORD 


FALCON = FAIRLANE * FORD 


ROUND-TRIP INSURANCE 
—it's an old Evinrude policy 


When you're 
way home i 
good to know 
That the 
a pull 
electric s! 
That it 
matic chok 
That it hi 
though 
agains’ 
a fire hose 
inside. 
Backing up critical 
standby manual c 
missile program. Here 


A Division of Outboard Marine Corporation 


EVINRUDE 


FIRST IN OUTBOARDS 


